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Victrola 


The instrument of the 
worlds greatest artists 


To bring the world’s greatest artists right into your home is the 
exclusive privilege of the Victrola. 

It is the only instrument for which the greatest singers and in- 
strumentalists make records. And when you hear them on the 
Victrola you enjoy to the utmost the wonderful beauty which 
distinguishes their every interpretation. 


Any Victor dealer will gladly show you the complete line of 
Victors and Victrolas—$10 to $400—and play the music you know re) 
and like best, which is the only way for you to personally judge “ct é\ 
its capabilities of satisfying your musical longings. J Oa 

Victor Talking Machine Co., Camden, N. J., U.S.A. —— 


Berliner Gramophone Co., Montreal, Canadian Distributors ee 


Important warning. Victor Records can be safely and satis- 


a 


Serene 
—— 


factorily played only with Victor Needles or Tungs-tone Stylus “HIS MASTERS VOICE 


on Victors or Victrolas. Victor Records cannot be safely played on 
machines with jeweled or other reproducing points. 






































New Victor Records demonstrated at all dealers on the 28th of each month 
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The Popular Science Monthly 
for July 


Are mine fields a real defense against 
submarines? Ships are being torpedoed every 
day in the mined English Channel and in 
harbors seemingly impregnable because of the 
extensive mine fields that guard the entrance. 
Could this happen in New York Harbor? 


The Mine That Hears 


One of the most prominent of our engineers 
has invented a system to destroy instantly 
any submarine which might attempt to pene- 
trate into our harbors. He describes this 


wonderful invention in the July PoruuaR 
ScrENCE MOnNTRLY. 


How to Camp 
Are you going camping this summer? 
Next month will appear an article on this 
subject which will give new ideas to even the 
most seasoned camper. 


What Sailors Don’t Know 
About Sailing 
Most yachtsmen think that they know how 
to sail a boat. They don’t. Professor H. A. 
Everett, of Johns Hopkins University has 
analyzed the science of sailing a boat, and 


shows in the July issue just why most men 
handle their boats badly. 


The Voice Typewriter; Talk and 
It Writes 


Other features are: ‘“‘ Automobile Repair 
Kinks,” “A Typewriter That Obeys the 
Human Voice,” ‘A New Armor Protection 
for Ships,” and—but why continue? There 
are three hundred more. 
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Simon Lake, the submarine inventor, suggests that we could mobilize two-hundred-ton sub- 
marines by rail. ‘The railway tracks would be continued down under the water as a 
submarine railway at such points as the government might desire. It would be necessary 
only to back the truck and submarine down into the water until the submarine floated” 
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Undersea Fighting of the Future 


I.—Mobilizing Submarines on Rails 


By Simon Lake 


Under the general title ‘‘Undersea Fighting of the Future,’ we publish two 
articles, by two distinguished engineers, in which the possibilities of the submarine 
are set forth in a way which shows that we have only begun to learn the use of the 
most powerful naval weapon thus far developed. Mr. Lake’s article deals with the 
mobilization of submarines for defense; Mr. Chandler's with a highly ingenious 
method of engaging and destroying submarines under water. 

Simon Lake came prominently before the public notice about fifteen years 
ago as the inventor of a submarine on wheels—a craft which could not only navigate 
under water but which could also travel on the bottom of a waterway. He acted 
as advisor on submarines to the German and Russian governments.—EpITor. 





FIRMLY believe 
[ ine destiny of the 

submarine is to stop 
all future maritime 
wars between coun- 
tries. A tremendous 
power for destruction, 
the submarine is in it- 
self useless for purposes 
of invasion. The mo- 
ment the submarine 
becomes visible it be- 
comes vulnerable. Its 
function, therefore, is 
to lie in wait and at- 
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surface ship, then mer- 
chantmen cannot carry 
on commerce on the 
high seas except by 
mutualagreement equi- 
table to all nations. 
And I believe this will 
hasten the day when 
each country will con- 
sent to agreements to 
“do unto others as they 
would be done by.” 

If, in time of nation- 
al differences, it were 








tack unawares. All 
students of warfare 
must now admit that 
it is manifestly impos- 
sible to send an army 
across the sea with big 
guns and troops and to land them, if 
submarines are on watch. I believe all 
engineering experts must also admit that 
when the proper motive power for sub- 
marines is evolved, a motive power which 
will give the submarine the speed of a 


Simon Lake. the author of the 
article on this page, is the in- 
ventor of the ‘‘even-keel sub- 
mergence type”’ of under-water 
craft which has in recent years 
been introduced by most of the 
navies of the world 


possible for each 
country to encircle it- 
self with a zone ten 
miles in width, to pass 
which would be sure 
death, it would not be 
long before quarreling 
countries would make up their differ- 
ences. If our country had sufficient 
submarines to protect its coast line 
and to establish such a similar zone, 
an offensive war would be rendered 
unnecessary. 
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Last year Congress made an appro- 
priation calling for 25-knot submarines, 
to cost not more than $1,500,000 each. 
I saw this reported in the newspapers 
and I immediately wired the Depart- 
ment that it was impossible to secure 25- 
knot boats for less than about two-and- 
a-quarter million dollars each, and I 
later advised that it would then probably 
take several years to develop a suitable 
engine. The largest submarine engine 
of which I know is one of 1300 horse- 
power, completed in Italy for one of the 
large German boats just at the beginning 
of the war. 

As it would probably require about 
10,000 horsepower to attain-twenty-five 
knots, Congress hardly realized how 
stupendous was the problem of produc- 
ing at a single step a boat capable of 
traveling nearly twice as fast as the 
best underwater vessel of the day. No 
wonder there were no bidders for a 
25-knot boat. 

While it was impossible, even with 
unlimited money, in the present condi- 
tion of internal combustion engineering, 
to develop a 25-knot submarine boat 
quickly, it is possible to get quickly a 
large number of 50-knot submarine boats 
of small size, which for the same expendi- 
ture would prove many times more 
effective in warding off an attack than 
the larger boats. I refer to what I call 
“amphibious submarines;’’ that is, sub- 
marines of about two hundred tons dis- 
placement, which could be hauled on 
special railway trucks from one point of 
the country to another at a speed of 
fifty knots per hour, with crews, stores, 
equipment, all on board. The railway 
tracks would be continued down under 
the water as a submarine railway at 
such points as the Government might 
desire. It would be necessary only to 
back the truck and submarine down 
into the water until the submarine 
floated. Her commander would only 
need to give the bell and she would be 
off. Such boats could probably be 
built for three hundred thousand dollars 
each to make ten knots on the surface 
and about eight submerged. It would 
be possible to get six or eight such boats 
for the cost of one twenty-five-knot boat 
and cover six to eight times as much 
territory. A torpedo fired from a small, 
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inexpensive boat is just as effective as one 
fired from a large, expensive boat. The 
small boats could make the trip from 
New York to San Francisco in four days, 
New York to Boston in five hours, New 
York to New Orleans in thirty-six hours, 
in perfect safety, while a modern large 
submarine, under war conditions, could 
probably not make the trip at all, except 
as a slow-going surface boat, liable to 
capture or destruction. One hundred of 
these amphibious submarines could be 
quickly turned out by the various ship- 
yards throughout the country, and it 
would also be possible to get engines 
quickly for them; the power required 
permits of using sizes of engines that 
have already been developed by several 
concerns. Such a system of coast 
protection would enable the quick mobil- 
ization of a large number of submarines 
at any threatened locality, for harbor or 
coast defense purposes. Of course it 
would be advisable to have a large 
number of submarines for off-shore work 
or to patrol the coast where distances 
between ports or harbors would be too 
great for the smaller craft. 

Many disadvantages accompany the 
use of the storage battery. It is very 
heavy for the horsepower energy it 
carries. It is also bulky, so that only 
sufficient energy may be carried to 
propel modern submarines at about ' 
eleven knots per hour for one hour, 
about eight knots per hour for three 
hours, or at about five knots per hour 
for twenty hours. This means that when 
the energy is exhausted the submarine 
must ascend to the surface or secure 
surface connection in order to obtain 
air to enable her engine to be run to 
recharge her batteries. This is likely to 
prove her undoing, as the noise of her 
internal cumbustion engines in charging, 
can, with a proper receiver, be heard 
many miles, and would direct an enemy 
surface boat or submarine to her. There- 
fore, before the submarine can become 
invulnerable, she must become capable 
of operating without sound. If it were 
possible to produce some sort of primary 
battery whereby energy-producing ma- 
terial could be put into the battery like 
coal into a furnace, it would be ideal for 
submarine torpedo-boat use, and the 
submarine would then become invincible. 
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Undersea Fighting of the Future 


IJ.—Battling with Telephones 
By Edward F. Chandler 


The author of this article has conducted extensive researches in the art of 
submarine radio transmission, applying the results to defensive and offensive 


means of warfare. 


The system of submarine navigation described in this article 


is the result of conclusive tests.—EDITOR. 


has taught us that the submarine 

must be reckoned with both as an 
annihilator of battleships and as a de- 
stroyer of commerce. Of the dozens of 
instrumentalities 


[' the war has taught us anything it 


of the launching-tubes. In less than 
a minute it has reached the collier. There 
isa dull explosion. Fifteen minutes later 
a cargo of four thousand tons of coal lies 
at the bottom of the sea, and a hundred 
brave men have per- 





invented for killing on 
a wholesale scale it is 
the most terrible. And 
yet how crude is this 
new weapon! Com- 
pared with what it can 
be made it is what the 
blunderbuss of old is 
to the modern rifle. 
Consider for a mo- 
ment how a submarine 
boat is handled. The 
commander plows 
along at the surface 
much as he would on 








ished miserably. 


Why the Submarine 
Is Crude 


It seems very simple, 
very certain, this tor- 
pedoing of a ship from 
a safe place under the 
water. But for all that 
it is unscientific and 
haphazard. The sub- 
marine commander sees 
nothing below the sur- 
face; that is why he 
must take aim before he~ 








any ship. In the offing 
he sees a pillar of 
smoke. Friend or foe? 
He must investigate. 
Changing his course, 
he steers for that 
cloud on the horizon. In fifteen minutes 
he has approached near enough to dis- 
cover that the smoke is pouring from the 
funnels of a hostile collier. She flies the 
naval ensign of her country, and she is 
convoyed by a torpedo-boat destroyer. 
Thesubmarine commander givesan order. 
Water surges into tanks in the subma- 
rine’s hold. The craft sinks until only 
her periscope projects from the water. 
Heading for the collier the submarine 
arrives within half a mile of its prey. 
The commander takes the bearings of 
the collier by compass and orders com- 
plete submergence. In another minute 
the craft is completely under the surface. 
A sharp command, and a puff of com- 
pressed air starts a torpedo from one 


Edward F. Chandler, whose most 
important work thus far probably 
is the development Of a subma- 
rine range-finding system and its 
application to the detection and 
destruction of hostile submarines 


submerges. To strike, 
the target must be large 
and very near; other- 
wise he would surely 
miss. Suppose that you 
were told to shoot 


blindfolded at a mark one hundred yards 


away and that you were given two 


minutes to locate the target before your 
eyes were covered. You would be exactly 


in the position of a submarine com- 


mander about to torpedo a_ hostile 


ship. Is it any wonder that torpedoes 
must be fired at close range? Is it not 
obvious that the submarine could be 
made still more terrible if the submarine 
commander could locate his quarry 
accurately in the inky blackness in 
which he is immersed? 

To use lights under water is hopeless. 
Even millions of candlepower would not 
reveal the presence of a ship a mile off 
to a submerged underwater craft. But 
suppose that the commander of a sub- 
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Although the submarine is blind after it dives it can be made to hear with the aid of micro- 
phones. If two hostile submarines were equipped so that they could hear each other there 
is no reason why they should not fight under water. Torpedoes would be the weapons 
used—torpedoes directed solely by the sound emanating from the craft to be destroyed 


marine could locate his prey by sound; 
suppose that he could hear a ship and 
locate her by sound more accurately, for 
example, than a blind man can locate the 
position of a ticking clock in a room? 
Might not that solve the problem? 
With this thought in mind, I have 
worked out a method of utilizing micro- 
phones—a method which is a modifica- 
tion and extension of that which I 
described in the PoPULAR SCIENCE 
MonTHLy for October, 1915. Those 
who read that article will remember 
that I showed how it was possible to 
make a torpedo guide itself toward the 
beating propellers of a ship with the aid 
of microphones—“‘electrical ears,” as I 
call them. A microphone is found in 
every telephone transmitter. It is an 
instrument for intensifying feeble sounds, 
or for transmitting sounds, and it is 
based on the principle that the transi- 
tion between loosely joined electric con- 
ductors decreases in proportion as they 
are pressed together. The conductors 
form part of a circuit through which a 


current is passing, and the variations in 


pressure due to sound waves in the 
vicinity of the conductors produce 
variations of resistance, and _ hence 
fluctuations of the current, so that the 
sounds are reproduced in a telephone 
receiver. In the modern telephone the 
transmitter is essentially a microphone, 
the pressure of the sound waves being 
communicated to the conductors by 
means of a diaphragm. 

In a torpedo of the type I described in 
the PopuLAR SCIENCE MONTHLY, the 
microphones are mounted in pairs on 
both sides of the nose. So long as the 
sound of the hostile ship’s beating pro- 
pellers, traveling through water far more 
readily than sounds travel through air, 
affect all microphones with equal 
intensity, the torpedo rushes on straight 
to its mark. But if the vessel should 
change its course, the vibrations of the 
propellers would no longer strike the 
two pairs of microphones with equal 
force; one pair would be more affected 
than the other—the pair directly ex- 
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In order that a submerged submarine may direct its course accurately toward a hostile ship 

it may be provided with microphones on its port and starboard bows. The difference in 

the volume of scund received by the two microphones indicates the course to be pursued. 
The sound can be converted into movements of a finger playing over a dial 


posed to the vibrations. At once 
electrical circuits are closed and auto- 
matic mechanism started which swings 
the rudders of the torpedo and points 
the nose of the torpedo toward its mark. 
As soon as the microphones on both sides 
are restored to electrical equilibrium, in 
other words as soon as they hear with 
equal clearness, the torpedo keeps on a 
straightaway course. 

It is evident that the same principle 
can be applied to submarine boats travel- 
ing under water, with the difference that 
since the submarine is manned by intel- 
ligent human beings, the microphones 
can be made merely to indicate the 
course to be pursued, leaving to the 
commander the task of steering a true 
course. As in the case of the sound- 
controlled torpedo, the submarine is 
provided with microphones on its port 
and starboard bows. Telephone ear- 
pieces are provided which enable the sub- 
marine commander to listen to the 
sounds gathered by the microphones. 
If the submarine is not pointed head on 


toward the ship to be destroyed the 
microphone on the off side will hear less 
than the other, and the difference in the 
volume of sound received by the two 
microphone detectors will be noted at 
once in the telephone receivers. The 
commander changes his course until he 
hears equally well with both ear-pieces. 


Seeing Sounds on a Dial 


While it is perfectly feasible to direct 
a submarine by telephone it is much 
more effective to convert the microphone 
vibrations into visual signals. As a 
result the commander of a submarine 
has only to watch a finger move over a 
dial in order to know what course he 
should steer. In a sense he sees the 
sound which the microphone detectors 
hear. The accompanying diagram sets 
forth the essential principles of this 
conversion of the microphone vibrations 
into visual signals so clearly that an 
extended description seems hardly neces- 
sary. 

While a visual steering indicator is 
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primarily depended upon to guide the 
submarine on its deadly errand, tele- 
phones are connected with the micro- 
phones, to be used when the occasion 
arises. With their aid the commander 
learns a new language. He realizes the 
meaning of strange grindings, hums, 
moans, blows, mur- 

murs and vibrations r 


Under Water Echoes and How They 
Are Applied 

In the foregoing account of my inven- 
tion I have assumed that the vessel to 
be attacked with the aid of the micro- 
phonic steering-indicator is in motion— 
that its engines are giving audible 
sounds and that its 
propellers are churn- 








—the many tongues 
of the sea. If we but 
knew it the water of 


the ocean is a veri- DETAIL OF =— 
table Babel; it is a MICROPHONIC 
TRANSMITTER 


great reservoir of 
sound, the recipient 
of ten thousand differ- 
ent vibrations, rang- 
ing from the grinding 
of pebbles to the 
pounding of steam- 
ship engines. Just asa 
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— ing up water noisily, 


But suppose the vessel 
to be attacked is at: 
anchor—what _ then? 
Is not the submarine 
commander helpless? 

The difficulty is 
easily overcome if we 
can make the sub- 
marine produce a 


| 
! 


characteristic sound 


that sound echoed 





woodsman learns the 
meaning of the weird 
soughing of wind in 
tree tops, the ‘‘woof” 
of a bear, the patter 
of deer’s feet and the 
call of quail, so a 
submarine comman- 
der can distinguish 
one underwater sound 
from another and in- J 
terpret it correctly. yelie-fe swittcn 
A tramp steamer can _—_ PHIONE 

be microphonically RECEIVERS 
distinguished from a 
Mauretania, a tor- 
pedo-boat from a 
superdreadnought, 
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back from the ship to 
be sunk and _ picked 
up by the submarine’s 
own microphones. 
Fortunately Professor 
Fessenden has _pro- 
vided an instrument 


aS ideally suited for the 
purpose. Called an 
oscillator, it may be 





regarded as a kind of 








underwater klaxon 
norn, the diaphragm 
of which is electrically 
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characteristic bleat. 
By means of a switch, 
located near the hand 











and above all a sub- 
surface craft from a 
surface craft. Thus 
the character of an 
unseen ship miles away can be ascer- 
tained. 

‘-But apart from listening to passing 
ships, che telephones will be required to 
receive messages from an admiral on a 
battleship five miles away. Both war- 
ships and merchantmen are equipped 
with submarine signaling devices — 
devices which send forth either bell 
sounds or rhythmic vibrations. It is 
easy to see how useful they can be made 
to telegraph orders to a submarine under 
water five miles or more away. 


A diagram showing the Chandler sys- 
tem of converting sounds heard through 
a microphone into visible signals 


of the submarine com- 
mander, the oscillator 
can be turned on or 
off. 

The oscillator will be of use not only to 
locate a ship at rest but to save the 
submarine in a nerve-racking emergency. 
Imagine the commander of a U-boat 
bent on the destruction of a ship enter- 
ing a harbor and traveling along at the 
surface with only his periscope exposed. 
A fast armed motorboat looms up—a 
type of craft which has proved to be 
a most formidable enemy. The sub- 
marine must act quickly. There is but 
one course—to sink quickly. Valves are 
opened and tanks filled. The craft 
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sinks out of sight. It is safe for the 
moment. The agonizing uncertainty of 
the crew can be imagined. They know 
that a relentless enemy awaits them, that 
his searchlights sweep the water all 
night. Hour after hour drifts by. If 
the submarine’s commander rises, a hail 
of shot and shell is sure to rain upon 
him; if he stays under water very long 
he and his men will die of suffocation. 
Why not move on? The waiting motor- 
boat cannot see him. But in what 
direction and how far? He is almost 
sure to run into the shore and to puncture 
the thin shell that saves him from 
inundation. If he could only locate the 
harbor entrance he would be safe. An 
oscillator and a set of microphones will 
enable him to head for the inlet as surely 
as if he were traveling on the surface 
and he could see it with his eyes. He 
pulls the switch of the oscillator. A 
shrill note is sent through the water. 
His eyes on the steering indicator dial, 
he watches the response of the finger 
to anecho. The echo of what? Of the 
oscillator’s vibrations reflected by the 
shore. He steers this way, now that way, 
barely crawling along, always watching 
for the echo on the dial. The finger on 
the steering indicator moves from side 
to side as the microphones pick up the 
echoes. At last there comes a moment 
when the finger stays at zero, when, in 
other words, there is no echo for the 
microphones to hear. That 


with devices for threading a course 
under water with certainty all submarines 
will be similarly equipped. Grant that 
and at once we have the means of 
pitting submarine against submarine, of 
actually engaging in submarine fights. 
What strange encounters they will be— 
these underwater engagements of the 
future! Two vessels, blind but for 
steering indicators connected with micro- 
phones, circling around each other in the 
effort to ram or to plant a torpedo at the 
right moment, cocking electrical ears, as 
it were, and maneuvering entirely by 
sound—what battle of Wells or of 
Verne’s can compare with it? Instru- 
ments, artificial senses, take the. place 


of Nature’s eyes and ears; hidden move- 


ments are electrically translated into 
twitches of a quivering finger on a 
graduated dial; one intelligence is pitted 
against another. Surely this is real 
scientific warfare—this battle of micro- 
phones! 


A Sewer Banquet at $25 a Plate 


O celebrate the completion of a new 
sewer in St. Louis a cabaret banquet 
was held in the tube. A ‘“‘banquet room”’ 
three hundred feet long and a gas- 
equipped kitchen were created. The 
food was cooked in the tunnel and served 
on twelve tables placed lengthwise. 
The cost of the banquet was twenty- 
five dollars a plate. 





can mean only one thing: the 
oscillator is sending out its 
bleat not toward an echoing 
shore, but toward the har- 
bor’s mouth and toward the 
open sea, where safety lies. 
With his eye on the steering - 
indicator the commander sig- 
nals “full speed ahead,” know- 
ing that salvation lies before 
him. 


Artificial Senses Take the 
Place of Eyes and Ears 


The use of microphones on 
submarines not only increases 
the effectiveness of the sub- 
marine enormously, but opens 














up new and intensely dramat- 
ic possibilities. As soon as 
one submarine is equipped’ 


The underground kitchen in which the meal for a banquet 
given in St. Louis’ new sewer was cooked 
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MINIATURE gallows from which 
hangs a defective fusible plug re- 
sponsible for a boiler explosion 
which occurred on board the steamship 
Jefferson, near Norfolk, Va., on May 11, 


‘1914, isoneof the interesting curios on the 


walls of the office 


Hanging a Defective Boiler Plug 
as a Warning 


higher than 2,900 degrees Fahrenheit. 
Impurities in the fusible metal, which 
were the cause of its failure to blow out, 
are easily discernible. In subsequent 
investigations made by the United 
States Bureau of Standards ten hundred 
and fifty fusible 





of Secretary Red- 
field, of the 
Department of 
Commerce in 
Washington. It is 
a grim reminder of 
a tragedy which 
cost the lives of 
eleven men. A 
small placard 
above it reads: 

“A Murderer! 
Hung for killing 
eleven men.” 

Below it are the 
words: 

“The fusible (?) 
plug which failed 
to fuse. From the 
boiler of the S. S. 
Jefferson. Boiler 
exploded. Eleven 
lives lost.” 

The plug _ con- 
sisted of a threaded 
brass bushing 
about an inch and 
a half in diameter, 
with hexagonal 
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Sug for kiLLing eleven wen. 





plugs were exam- 
ined. These were 
from one hundred 
and five different 
makers, and about 
one hundred of 
them had been in 
actual use for from 
four to twelve 
months. From a 
study of these 
plugs the Bureau 
recommends that 
the fusible metal 
itself should pre- 
ferably be pure tin, 
because it has been 
found to be far 
more reliable and 
durable. The 
Bureau further 
recommends that 
the tin be as free 
as possible from 
zinc and lead. 
One of the many 
types of deteriora- 
tion of fusible plug 
fillings observed by 








head. Through the 
center of the bush- 
ing runs a plug of 
fusible metal, 
which, in this in-. 
stance, was defective; it did not blow 
out when the water in the boiler became 
low, thereby causing a disastrous explo- 
sion. When the plug was sawed open 
lengthwise it was found that most of the 
original filling had disappeared, only a 
few traces of it remaining embedded in 
a dirty, greenish-white mass of tin 
oxide, which would not melt until 
heated to a temperature somewhat 


Impurities of the fusible filling of this 

plug prevented its blowing out and re- 

sulted in the loss of eleven lives. So, 

the plug was hanged as a murderer, in 
a government bureau 
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the Bureau consists 
in the formation of 
a network of mi- 
nute thread-like 
cracks or corrosion- 
regions, ramifying in all directions. The 
Bureau found that these penetrated the 
metal and then broadened out until the 
filling was largely, or wholly, oxidized 
and destroyed. The presence of small 
quantities of zinc in the tin was the 
main contributing cause of the network 
type of corrosion. This was proved 
conclusively by the investigation con- 
ducted after the disaster. 
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An Ingenious Combined Lawn-Mower 
and Roller 


OR smoothing golf links and other 
large tracts of land that require 
constant trimming, a combination lawn- 
mower and roller has been invented. 
The driving apparatus consists of a two- 
cylinder gasoline motor mounted on a 
platform in front of the driver and cooled 
by a rapidly rotating electric fan and 
water system. The machine is both 
broad and rather long, so that it can 
climb over rough grounds with a speed 
that hand mowers and rollers could 
hardly attempt. 

Combining the two operations of 
mowing and rolling saves a great deal of 
time, and, due to the speed with which 
the mechanism travels over the ground, 
lawns or golf links can be put into condi- 
tion and reoccupied in a fraction of the 
time required when the grass is mowed 
and rolled by hand. 

The machine shown in the photograph 
weighs one thousand, one hundred 
pounds and is equipped with a sixteen- 
horsepower engine. It will operate on 
any grade up to twenty-five per cent. 

By the simple manipulation of a lever, 
the driver can adjust the blades to cut 
any length of grass. 

















If this egg were a watch-dial, an hour 
would have only fifty-five minutes 


, An Egg With Hour Ridges 


E have heard of all sorts of freak 
eggs, from double ones to those 
having a few sporadic bumps on their 
surface, but never before have we seen 
one with ridges corresponding to the 
numerals on a clock dial. 











All that are needed are the 
hour and minute hands. 
There would be one differ- 
ence, however, between 
using this egg-dial and 
that of a regular clock: it 
would register thirteen 
o'clock. 


Freezing Cocoanuts to 
Get at the Milk 


PENNSYLVANIA 

man has devised a 
means of removing cocoa- 
nut shells by freezing the 
nut until the shell is slightly 
contracted, and then sub- 
jecting it to acomparatively 
high temperature so as to 
cause rapid expansion. 
Cracks in the shell are thus 








This lawn-mower and roller combined is able to smooth out 
the wrinkles and trim the grass on golf links in half the 
time usually required for such work 





produced. A series of ham- 
mer blows then completes 
the breaking of the shell. 
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London’s perambulators are now equip- 
ped with sidelights to avoid danger in the 
darkened streets 


London War Affects Baby Carriages 


ONDON has passed an unusual law 
which requires that baby carriages 
shall be equipped with sidelights. While 
no adequate explanation is given, it is 
believed that the new ruling was put 
into effect because of the darkness into 
which the streets are plunged because 
of the fear of Zeppelin raids. Baby 
carriages, while not dangerous objects, 
are objects of danger, and the fact that 
they are compelled by law to be equipped 
with a lamp to light their way, lessens 
the possibilities of collisions. The law 
requires that the light shall show white 
in front and red in the rear. 





How War Mobilizes the Non- 
Combatant 


NE of the impressions of war 


received by Dr. George W. Crile, 
who served with the American Ambu- 
lance at the front, was that a civil 
community is terrorized when it is first 
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under fire, but that in time this terror 
wears away and life under the sound of 
shells goes on quite normally. (“A 
Mechanistic View of War and Peace,” 
The Macmillan Company). 


“TI observed that from Furnes to Ypres the 
farmers were quietly tilling the soil under active 
shell fire. In one instance just at the outskirts 
of Ypres I saw a fresh excavation made by a shell 
which had fallen on a newly-made furrow. The 
farmer was working at one end of the furrow and 
the German artillery at the other end. The 
farmer seemed no more disturbed than the 
artillery. An aeroplane fight high above our 
heads called forth the rapt attention of everyone 
in the fields, on the roads and in the houses, but 
even so the excitement was less than one usually 
sees at a baseball game. 

“In Ypres, so long under bombardment, and 
so extensively battered, some of the citizens had 
stolen back in spite of shells and resumed their 
daily routine. I recall a little plaster house at 
the edge of the town, in the doorway of which 
two women were pleasantly gossiping and two 
little girls were playing with dolls. The nearer 
the front one goes, the more quiet and serious 
every one seems. It is the solemn atmosphere of 
the consecration of human life.” 


Adjustable Footrest 


N ingenious German named Stickler 

\ has invented a support for the leg 
below the knee and the foot, which can 
be easily adjusted to any form of chair 
or bench and afterwards removed with- 
out trouble when the need for its use is 
over. Thus, one of these footrests can 
serve a number of seats. 

It has always been one of the draw- 
backs even to the most comfortable of 
ordinary chairs that while the upper 
part of the body is well supported, the 
feet, when they fail to touch the ground, 




















A comfortable foot and leg rest which 
can be used with any chair 


lack a rest. This enables one to work in 
a comfortable sitting position. 
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Floor Scrubber Propels Itself 

MACHINE for cleaning floors has 

been brought out, so quiet in its oper- 
tion that it can be used in hospitals and 
so gentle in its action that a frail woman 
can manipulate it without difficulty. 
Its chief feature of interest 
is that it departs radically 
from the suction or vacuum 
type of cleaner. Attached - 
to the lower end of a long 
iron handle is an indus- 
trious but small electric 
motor. As the motor spins, 
it rotates a circular brush, 
which can be applied with 
any desired pressure to the 
floor surface. Behind the 
brush motor are two rubber 
wheels serving a double 
purpose—to act as a lever 
for regulating the pressure 
of the rotating bristles 
against the floor and as a 
carriage for rolling the equipment from 
one part of the building to another. 

Because of the brush’s rotary motion 

the machine is self-propelling. Various 
grades of brushes are supplied for various 
floor surfaces. For polishing hard- 
wood floors and mosaic or tile, brushes 
of other types are employed. 





Curved Spring Device Returns 
Bowling Balls 
RETARDING 
device consisting 

of a spring chute lead- 

ing from the gutter to 
the rack in the rear of 

a bowling alley serves 

the two-fold purpose of 

returning all balls to 
the player and return- 
ing them without the 
usual concussion 
resulting by the 
method now used. 
The curved spring 
has one end firmly 
fixed to the base of 
the housing 
and the other 
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No matter how swift a ball is thrown it is 
returned to the player with uniformspeed, 





Detachable Blades for Hatchets 
ERE is a hatchet with detachable 
blades, made possible by spring 





A simple spring device retards the balls as they return 


to the player 


clips co-operating with apertures and 
slots of the blades. When attached 
each new blade 
is as rigid and | 
stable as the main | 
body of the | 
hatchet itself, and 
when it becomes 
dull it can be 
readily detached 
and reground. 
Thus the body of 
the hatchet be- 
comes continuously serviceable, and one 
is always assured of a sharp blade. The 
blades can be economically made by 
stamping from sheet steel. From the 
standpoint of pure efficiency the hatchet 
makes a very effective weapon. 


ees mamas rere ca 








A detachable blade 





Listening to an Electric Current 

N interesting electrical experiment, 

illustrating the fact that sound accom- 
panies the passage of electricity through 
the body, can be shown in the following 
manner: Let two persons each hold an 
electrode from a small magneto or shock- 
ing-coil. Let one person, with his free 
hand, touch the other person behind and 
just below the ear. A buzzing sound, 
otherwise inaudible, can be heard. The 
tone of the sound depends upon the 
number of interruptions of the current. 
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When the Appalachian Mountains were lifted above 
sea-level, millions of years ago, these strata of limestone 
were arched up like a bubble in pie-crust. The core 
of the rock has been partly mined out to make cement 


Rock Folded Like 


making cement. The re. 
maining rock is also lime- 
stone, but as it is not of the 
proper consistency for mak- 
ing the best cement, it was 
left intact. 

When rock is bowed or 
arched up in this manner, 
the result: is termed an 
anticline. This anticline js 
exposed at several points 
along the Chesapeake and 
Ohio Canal, Maryland. 


The House That Tin 
Cans Built 


OU have heard of the 
house that Jack built 
and you may have read 
about the house that junk 
built, but did you ever hear 
about the house that tin 
cans built? Huts built from 
tin cans—five gallon gasoline 
cans—are not at all un- 
common in that section of 
America between the Rio 
Grande and the Tierra Del 
Fuego, as in the locality the 
five gallon can is a generally 
accepted standard of liquid 
measurement. While not en- 
tirely suited for a dwelling in 
Mexico, because it is not bul- 
let-proof, this tin can house 
is very comfortable. 





Cardboard 


HE rocks in this photo- 

graph which are seen 
to be bent over in the shape 
of a loop were at one time— 
some millions of years ago— 
the flat bed of the ocean. 
When the Appalachian 
Mountains were uplifted 
above the sea they were 
raised with the rest of the 
land, and as the uplift was 
irregular these strata of lime- 
stone rocks were bowed up 
like a bubble of a pie-crust, 
which is lifted by the gas 











generated in the cooking of 


There is no such word as ‘‘can’t”’ for the man who 


the pie. The core of this built this house; but he uses can frequently, his house 
rock has been mined out for being made of five-gallon gasoline cans 



































































































shells, fifteen to twenty - 
operations are required before ps3 
the case is completed. Start- 
ing with a brass disk or blank, 
a number of cupping, drawing 
and indenting operations are 
performed before the case is 
ready for the heading opera- 
tion. Hydraulic presses on 
which dies and corresponding - 
punches are 
employed, are 
. used for all of 
these opera- 
tions. A very 
powerful hy- 
draulic press is 
used for the 
heading oper- 
ation which is 
shown by the 
accompanying 
photograph. 
The head- 
ing operation 
is accom- 
lished by 
inserting a 
‘‘fullering- 
block” exactly 
matching the 
indention 
previously {.cuseme clio ee 
made, be- square inch is delivered 
tween the by this machine in making 
head of the shrapnel shells 
press and the 
top of the cartridge case, the latter being 
held in place by a suitable die. As the pres- 
sure is applied the fullering-block causes 
the brass to flow outward in all direc- 
tions, thus forming the head of the 
shell. The pressure is furnished by a 
motor-driven, triplex, hydraulic pump, 
which delivers water at a pressure of 
thirty-two hundred and fifty pounds to 
the square inch. 
The press has a revolving turret with 
dies to receive three shells. This 


Giant Press Used in Making 
Shrapnel Shells 


N the manufacture of brass cartridge 
] cases for shrapnel or high-explosive 


815 

















provides for an almost continuous opera- 
tion, as there is always one shell awaiting 
the heading operation and one shell 
being unloaded, while the other shell is 
undergoing the heading operation. The 
rotation of this turret is controlled by 
an indexing device, so that the shell is 
accurately held in place directly beneath 
the fullering-block. 

The photograph showsa rear view of the 
press. The lever controlling the indexing 
device is shown at the extreme right. 
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A Switchman Who Became Judge, 
Though Armless 


AVID Moylan was formerly a 

switchman on a Western raliroad. 
Through an accident he lost his right 
arm, but he refused to relinquish his 
position. Only when he had lost his left 
arm, through a second accident, did he 
turn to something else. Then he began 
the study of law and showed marked 
ability. With his examinations, how- 
ever, came the first big handicap; but 
this man who seems undismayed at 
anything, proceeded to learn to write 


not only proficient but popular, he was 
elected to the City Council of Cleveland, 
Ohio, where he resides. He was as suc. 
cessful in this office as before, and was 
re-elected at the end of two years, 
Recently he ran for the office of Munic- 
ipal Judge and won. 

David Moylan was once a switchman, 
he is now a judge. Did an accident force 
him to rise to his present success, or 
would ambition have elevated him to 
equal responsibility? At any rate, he 
succeeded where many less unfortunate 
would fail. 











by holding a pen 
between his teeth. 
Using this method, 
he took the exami- 
nations, proving 
not only his mental 
ability, but good 
penmanship as 
well, for he can 
write better with 
his teeth than 
many persons can 
with their right 
hand. 

After becoming 
a lawyer, he prac- 





Why We Can See Through Water 


F you go to an aquarium and look 
at the fishes or other animals that 
live in the water, you will see that in 
one case water may be very clear and 
transparent, and in another may be 
only half transparent. There. are 
really all degrees possible. 

When the waves of light pass 
through a translucent thing like 
frosted glass, they are twisted and 
broken and mixed. That is why you 
can see some light coming through, 
although you cannot make out things 
on the other side. But transparent 
glass lets waves of light come through 
it almost exactly as they come in, so 





that sometimes 








you are not sure 
whether the win- 
dow pane is there 
or not. Water is 
much the same as 
glass in this re- 
spect. If there 
are no solid sub- 
stances in the wa- 
ter, and if the 
water is still, it is 
very fairly trans- 
parent. Neither 
water nor glass 
nor anything else 
lets through ab- 
solutely all the 
light that comes 
to it. It keeps 
back at least a 
little, just as the 








tised in that 
profession for four 
years. Becoming 


Judge David Moylan lost his arms in two 
different accidents while employed as a 
switchman on a western railroad 


air itself does 
with the light 
of the sun. 
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Every consideration is given to the injured horse in carrying him away to the hospital. 
This truck differs from the ordinary automobile ambulance in having a trailer 


A New Type of Motor Horse- 
Ambulance 


IFFERING from other previous 

types of motor ambulances for sick 
or disabled horses in that it is a truck 
and trailer principle and not a self- 
contained vehicle, the latest unit, as 
shown in the accompanying illustration, 
has a low platform trailer inte which the 


horse may walk with ease or be hauled 


in on a special device if unable to stand 
up. 

The new equipment consists of a one- 
ton motor-truck and a trailer, the for- 
ward end of which is supported on the 
truck. The trailer has a specially low 
platform and a tail-gate which may be 
swung down to form a bridge to enable 
the sick horse to walk into the trailer 
body with ease. A second independent 
floor on rollers is provided in the trailer. 
When the horse is so disabled that he 
cannot stand up this platform is rolled 
out of the trailer and down -the lowered 
tail-gate to the street, where the animal 
is securely bound to it with his head on a 
pillow to prevent injury. The platform 
is then hauled into the trailer by means 
of a steel cable wrapped around a drum 
carried in the gooseneck of the trailer- 
frame and revolved by a hand-crank as 
shown in the illustration. 

The trailer is provided with a perma- 
nent top and curtains at the front, rear 
and sides for use in inclement weather. 


Two stanchions are provided at the 
center of the trailer at each side to sup- 
port the ends of a canvas sling passed 
under the stomach of the horse to take 
the weight off his feet when one of his 
legs is injured. 


Germany’s Rubber Trade 
HE war has had its effect on the rub- 
ber trade in Germany. The manu- 
facture of rubber sporting goods, toys, 
articles of luxury and the like has been 
almost entirely curtailed. Had a demand 
existed, the lack of the necessary raw 
materials, even in substitute qualities, 
would not have been forthcoming. Busi- 
ness is very slack in sanitary and surgical 
goods, because the essential, fine crude 
rubber can only be had for military pur- 
poses and skilled labor, which is very 
important in this line, is very scarce. 
The enormous consumption of solid 
and pneumatic tires by the German army 
has given the manufacturers all they can 
handle. Business decreased appreciably, 
however, towards the close of the year 
1915. The cycle tire industry has not 
been favored by war conditions. Only 
reclaimed rubber has been available for 
making casings and only very limited 
quantities of crude rubber have been 
allowed for inner tubes. The restrictions 
on the use of cotton fabrics has practical- 
ly stopped the making of cycle tires for 
other than military purposes, 
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A bridge, two miles in length and twenty feet wide, is stretched across Pen d’Oreille 
Lake, for the use of farmers who sell their produce in Sandport, Idaho 


The Longest Wagon-Bridge in 

the World 

N the accompanying photograph is 

shown a bridge two miles long, twen- 
ty feet wide and twenty-five feet high. 
The tower in the center is the draw- 
bridge through which vessels pass. By 
turning a heavy iron wheel the weights 
at the top of the tower are lowered to 
throw the bridge open. 

This bridge is on the Pen d’Oreille 
Lake, and was built for the benefit of 
the farmers across the lake, as they had 
no other way of getting across water to 
Sandpoint, Idaho, to sell their produce 
and do their marketing. 


Healing Magic of the Electric Arc 


HE most intense heat produced by 
man is that of the electric arc, and 

the possibilities of its application in vari- 
ous branches of American industry have 

















Broken or cracked castings can be quickly 
mended by means of an electric arc 


only begun to be realized. Like many 
other useful scientific agents, the elec- 
tric arc has been adopted by the burglar. 
There is no safe known that will not 
yield to the electric carbon applied by 
the skilled “safe-cracker.” 

Aside from lighting, the most useful 
purpose to which the electric arc has 
been put is in the mending of broken or 
cracked castings and metal parts of all 
kinds. A broken shaft, for instance, can 
be resurrected from the junk heap if a 
skilled workman, with adequate are ap- 
paratus, is given a chance at it. More- 
over, a broken metal piece repaired by 
the electric arc is as serviceable as when 
new. In fact, strain tests made upon 
repaired castings often result in break- 
age at a different point than where the 
repair was made. 

The accompanying photograph shows 
a workman engaged in arc-welding. Due 
to the intense heat at the point at which 
the carbon pours its electrical fire upon 
the metal, the operators usually wear 
helmets, not unlike the gas helmets of 
the present war. They at least hold be- 
tween their eyes and the arc a thick plate 
of cobalt glass. The amount of protec- 
tion required depends upon the strength 
of the current fed to the arc. 


Watch Your Oil for Gold Teeth 


HILE overhauling an old, two- 

cylinder car, E. E. Booth, of Po- 
mona, Cal., found in the crank case a 
sizable piece of refined gold which had 
apparently been once the crown of some- 
body’s tooth. Its presence in the oil and 
other residue has not been explained. 
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The guarding of this railroad bridge across the Pecos River on the Mexican frontier was 


accomplished by means of acetylene search-lights located on the banks below the bridge 


Protecting a Bridge from Villa 
with Acetylene Lamps 


URING the trouble in Mexico it 
was feared along the frontier that 
the Mexican desperadoes might destroy 
American bridges, thereby preventing, or 
more or less seriously hindering, the effort 
of the American troops ordered across the 
border in capturing bloodthirsty Villa. 
On several occasions bands of maraud- 
ers threatened to dynamite the bridge of 
the Southern Pacific Railroad, which 
stretches, a delicate steel thread, across 
the Pecos River. The Southern Pacific 
Railroad bridge which is three hundred 
and twenty feet in length, spans the 
lower course of the Pecos River where 
it flows into the Rio Grande. The 
bridge is one of the most important 
connecting links in the southern branch 
of the Texas division of the railroad, 
and its demolition, a comparatively easy 
matter, would cause a tremendous loss 
because of the delay in freight shipments. 
To forestall the plans of a possible Villa 
dynamite squad, troops were stationed at 
regular points along the roadbed of the 
river. At several places underneath the 
bridge, powerful acetylene search-lights 
were turned on at night. Because of the 
vigilance of the 19th United States In- 
fantry, which was stationed on the bridge, 
the Mexicans made no attacks. 


The Gentlest Bullet 
A CAT may be killed by shooting, but 


the use of chloroform is generally 
considered more humane. Shooting has 


its merciful side also, and during the 
period of the present war, much has been 
said regarding the most humane bullet. 
The bullet used by the French infantry 
cannot be said to be desirable, yet it is 
perhaps the least painful and produces 
the fewest bad effects of any now in use. 
Its swiftness enables it to pass right 
through the body and to cut a very 
small, clean hole, without tearing the 
surrounding tissue. The chance of 
escaping important nerve centers is thus 
greatly increased. 

The greatest injury is caused by tear- 
ing open the tissues and splitting the 
bones. Many heavy bullets act in this 
way as well as the dum-dum bullets, 
so much talked about last year. Shrap- 
nel balls are not so disastrous in their 
effects. They have so little force back 
of them that they 
seldom penetrate 





beyond the outer 
muscular 
coating. 











Vigilant American troopers kept the calcium 
focused on the delicate steel structure all night 
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Bathing under the glare of the calcium has become a popular recreation at some of Chicago’s 
extensive beaches on the shores of Lake Michigan 


Swimming by Searchlight erations than the accompanying photo- 
OR the benefit of the tired business graph which shows the extreme measures 
man and the tired business woman, _ that have to be adopted for the conserva- 
unable to take advantage of Chicago’s tion of water over a large part of the 
twenty-two miles of lake front during region in which the Turks, Russians, 
the daytime, the city has installed along and even a considerable number of 
some of the beaches powerful electric Persians are now in conflict. 
searchlights, so that the bathers can see The Caspian watershed of Persia is 
just where, and with whom, they are fairly well watered and wooded, but all 
swimming. After nightfall, the lights the region south of about the latitude 
are turned on, throwing their rays in of Teheran—the central and southern 
various directions, so that the bathers zones—are almost absolute desert, the 









have plenty of illumination both i largest cities being near the base of 
on the beach and at a generous Fl the mountains where the rivers 
distance into the lake. have not had time to be absorb- 

Aside from giving the Pr een ed in the burningsands. At 
Chicagoans a new form of y= ee > other points there are oc- 
water sport, it makes Mes : casional wells and springs, 


but the principal sources 
of water in these 
desert regions are the 
strange cisterns such 


their swimming  per- 
fectly safe. 





A Strange Persian 


Cistern as shown in the 
ERHAPS illustration. 
nothing Stone con- 


duits carry 
water from 
the moun- 
tains to the 
Persia as cisterns on 


regar ds Water is carried many miles through conduits and de- th e desert 
military Op- posited in these remarkable dome-covered Persian cisterns plains. 


could better 
illustrate the 
difficult 
nature of 
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Housekeeping Made Easy 


How to Avoid Burnt Fingers 

HERE is 

‘the cook 
who ‘has never 
burnt her hands 
draining scalding 
hot water from 
vegetables? Blis- 
‘tered hands may 
now become mere 
reminiscences, for 
there are upon 
the market excel- 
lent vegetable kettles of aluminum with 
lids held in place safely by clamps. On 
one side is a hand-hold for tipping the 
vessel and for holding the lid. 


Cherry-Stoner Saves the Hands 
N automatic 
method of 
removing the 
stones from cher- 
ries without 
touching the fruit 
with the hands or 
soiling it in any 
way, is afforded 
through the ope- 
ration of the sim- 
ple little device illustrated. Press the 
finger on the spring-rod, so that it goes 
through the fruit and reaches the stone, 
and continue pressing until the stone is 
forced out. 


An Electric Gas-Lighter 


—_—_ é A ulcer 


which can be at- 
tached to an ordi- 
nary electric sock- 
et has recently 
been patented. A 
tubular insulating 
handle A contains 
a bank of elec- 
trical resistance C 
to which is connected a metallic leaf 
spring. By pressing a push- button D 
on the side of the handle the spring is 
brought into contact with a carbon 
electrode E. Connecting with the re- 
sistance coil is a wire D which, in turn, 
connects with the house circuit. 






































Efficiency in the Kitchen 


HE cook, like 
most other 
responsible peo- 
ple, is depending 
less on her guess- 
ing apparatus and 
more on simple 
little instruments 
which insure ac-. 
curacy. For in- 
stance, there is 
the kitchen clock, 
the graduated pint measure, scales of one 
kind or another, thermometers, etc. The 
graduated measure has superseded the 
various sized teacup. 











Two Cooking Vessels in One 
COOKING 
utensil 
which comprises 
inner and outer 
vessels separated 
from each other 
and permanently 
connected togeth- 
er at their upper 
ends to provide a closed heating chamber 
which extends from the bottom of the 
outer vessel to the upper ends of both 
vessels, is able to distribute heat more 
effectively throughout the food in the 
upper portion of the inner vessel. 


A Glue-Brush Like a Fountain-Pen 
OW comes 


a glue foun- 
tain that applies 
glue through a 
brush by pressure, 
doing away with 
the time consum- 
ing task of dip- 
ping and apply- 
ing. Liquid glue 
iscontained ina 
long metal. barrel 























in which an inner barrel fits piston-like. : 


At the lower end of the outer barrel is a 
small curved tube which points towards 
a brush. Forcing down the inner barrel 
urges the glue into the bristles of the 
brush. 
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A Vacuum Washing-Machine Which 
Sucks Dirt Out of Fabrics 
ONICAL vacuum cups which see-saw 
up and down, do the washer-woman’s 
hard work in the laundry machine de- 
vised by E. F. Beebe of Minneapolis. 
Besides saving rubbing, the cups cleanse 


the clothes with practically no wear and. 


tear on the fabric. 

The tub rotates beneath the cups, thus 
enabling them to reach every part of 
the washing. The wringer is pivotally 
hinged at one side of a post of the frame 
that supports the 
tub. It can be 


placket will never tear or look shabby, 

A good furniture polish can be made 
in the following manner: To six ounces 
of the best refined kerosene add one 
ounce of the best yellow resin, one dram 
of vermilion to color, and ten ounces of 
turpentine. Mix these ingredients at a 
gentle heat for at least an hour. Then 
strain and stir constantly until cold. 

A canvas or linen household pocket, 
or sidebag, with a belt, will be found a 
great step-saver for the busy housewife 
In it may be stowed such articles as 

keys, pocketbook, memo- 





swung close up to 
the tub, or it may 
be swung to one 
side when the ma- 
chine is to be used 
with a fixed tub. 
An electric motor 
usually furnishes 
the power, but a 
gas-engine may be 
used instead. 


Try These 


NEofthelatest 
household ap- 
pliances is the hot- 
water platter. It 
is especially useful 
at breakfast time. 
Boiling water can 
be turned into the 
tank under the platter and 
the top screwed down. Then 
by placing the nickel cover 
over the food, it will keep 
hot for at least a half-hour. 
Before cleaning tan or 
russet shoes, rub them over 
lightly with a flannel cloth 
wet with milk, first removing 
any stains with benzene. If 
this is done, the shoes will 
receive the polish much 
better and remain in a softer 
and more pliable wearing 
condition. 
When hooks and eyes are 
used on the placket of a 
tailor-made suit, if the pair 





























randum pad and pencil, 
so that they are ready at 
hand. ; 

Paint stains may be re- 
moved from cotton or linen 
by soaking in turpentine 
or gasoline. If on silk, do 
not use turpentine; ether 
will probably dissolve it. 

Grass stains, when fresh, 
can be removed by soaking 
in alcohol. If the stains 
are old, rub with molasses 
and allow to stand several 
hours before washing out. 














at the base of the opening 
are pinched down flat the 








A number of electrically operated vacuum cups cleanse 
the clothes with very little wear and tear on the fabric 
























A Convenient Milk and Butter 
Slide for Refrigerators 


F all the foods kept in a refrigerator 
milk and butter require the most 
frequent opening of the food compart- 
ment. They are removed for each meal, 
returned after the meal, and are taken 
out between meals for use in cooking. 
When they share the usual large chamber 
the entire compartment is opened to the 
warm air each time. A new refrigerator 
accessory is a milk and _ butter slide 
arranged separate. It reminds one of 
a drawer in an office filing cabinet. 
Upon opening the small door a metal 
skeleton slide appears, so divided, that 
it holds two one-quart milk-bottles and 
three one-pound bricks of butter, each 


bar of butter resting on a removable ™ 


sanitary tray which can be carried to 
the table. Only one-tenth as much cold 
air is lost as when the door to the main 
provision chamber is opened. The 
metal slide is plated with zinc, and 
nickel. 

Not only does this arrangement pre- 
vent the rapid melting of the ice, but 
there is another advantage. Butter and 
milk absorb odors and vapors given off 
by other substances. This difficulty is 
obviated by means of this device and the 
odor of onions, meat, etc., does not reach 
the butter and milk. 











Butter and milk should be kept separate 
from the other foods in the refrigerator 
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The disagreea- 
ble task of han- 
dling ice is great- 
ly lightened by 
the use ofa 


ee ee “ 





simple ice-grip 
which can be 
used for lifting, 
shaving, or split- 
ting. It consists 
simply of a 
roughened piece 
of metal provid- 
ed with a strap 
to fit the hand 











An Ice-Grip With Many Uses 


HE slippery, cold block of ice 

delivered by the iceman can be 
grasped safely by holding it with a 
pair of ice-grips. Each grip has an 
oval, roughened face to make contact 
with the block. On the back of each is 
a strap for the hand. For its second use 
a grip becomes an ice-pick. At one end 
is a sharp point for this purpose. When 
shaved ice is wanted a grip becomes an 
ice shaver. 


Another Way to Rejuvenate Eggs 


MARYLAND man has found a 
means of preserving eggs with a 
substance known as “‘liquid petrolatum,”’ 
which he claims will rapidly penetrate 
eggs, when applied externally, and make 
them proof against moisture or bacteria. 
The preserving substance is a mixture of 
hydro-carbons. When properly treated, 
eggs can be preserved under a normal 
temperature for many weeks without 
deteriorating. 















































Measuring the Light of the Stars 


By Joel Stebbins 






Professor of Astronomy in the University of Illinois 


Prof. Stebbins’ remarkable measurements of the heat of stars have attracted 


the attention of astronomers all over the world. 


A part from the value of the results 


obtained, his work 1s interesting because it shows that astronomers are making use 
_ of modern technical advances, as in the case which he describes, sometimes before 
they are perfected for commercial purposes.—EbITOoR. 


NE of the standard problems of 
astronomy is the exact determina- 
tion of the amount of light that 

comes from each of the stars. Not that 
the knowledge of the fraction of a candle 
power of each star is of any interest or 
importance, but that the measures are 
valuable for future reference, especially 
to determine the gradual changes in 
light caused by the dying out or the 
brightening of these distant, objects. 
Our own sun being one of a class of stars, 
the best clue to the life history of the sun 
may be given by a study of other bodies 
of the same kind. We also find in the sky 
numerous extraordinary objects, called 
short-period variable stars, which change 
in brightness by fifty per cent or more in 
the course of a few days, or even hours. 


Wanted: A Standard Eye 

For general purposes the unaided 
human eye is one of the best instruments 
for measuring the light of stars, and most 
forms of photometer depend ultimately 
upon the eye for a comparison of two 
lights. Because of the difference between 
individuals, however, there is no such 
thing asa ‘‘standard eye,” and astrono- 
mers. have long been waiting for some 
purely mechanical ,device which will 
register light intensities. Let us note 
that such an instrument is even more in 
demand for commercial work, especially 
for.testing electric lights. At present the 
ordinary- householder has to take the 
word of somebody else for the amount of 
light he is getting from electric lamps. 
The lighting companies accommodate us 
with meters telling how much current we 
use, but we have no exact measure of how 
much light they are delivering. City 


authorities contract for a number of 
lamps of say one thousand candle power 
each, but who knows after the lamps are 
installed whether they furnish a thousand 
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or only eight hundred candle power? 

We see that there is a real demand for 
an instrument which, held at a given 
distance from any lamp, will indicate 
just how much light is being emitted. 
Needless to say, many experimenters 
have attempted to perfect such an instru- 
ment, but so far without success. The 
underlying principle of these devices has 
been to make use of some substance 
which changes its properties under the 
influence of light. One of the most im- 
portant is the element selenium, a sub- 
stance in the same chemical group as 
sulphur. For more than a generation it 
has been known that the crystalline form 
of selenium changes its electrical resist- 
ance when exposed to light. Other sub- 
stances exhibit this same property, but 
none to such a marked degree as selen- 
ium. The ordinary arrangement is called 
a cell or bridge. Two wires are wrapped 
about an insulator, and on one face the 
selenium is deposited and then sensi- 
tized. The best method of sensitizing is 
a trade secret, but one standard method 
is to melt the selenium at four hundred 
and twenty degrees Fahrenheit, and 
then let it cool gradually, when it will 
crystallize and be light-sensitive. There 
must be a certain amount of mystery 
in the process, even to the makers them- 
selves, for none of them can furnish cells 
of a standard resistance, nor even two 
cells which are precisely alike. On the 
opposite page is shown an unmounted cell 
of the usual form. In the dark it hasan 
electrical resistance of about five hundred 
thousand ohms, but on exposure to strong 
daylight the resistance drops to about 
ten thousand ohms, or only one-fiftieth 
of the original. 

The principle of a selenium photom- 
eter is, then, to connect a selenium cell 
with a small battery and to measure the 
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increase of current, due to light, by means of an 
ammeter or galvanometer. However, there are 
several difficulties in this simple process. When 
selenium is exposed to a strong light, some 
minutes or even hours are required for the re- 
sistance to return to its original value. Selenium 
is extra sensitive to red light, and so does not 
give directly a measure of how bright a light 
would appear to the eye. For instance, a carbon 
filament lamp with its yellowish light will affect 
a selenium cell just as much as a much whiter 
tungsten lamp of double the candle power. 
Finally and worst of all, selenium is very ir- “an 
regular in its _— and a Hag nga has ba *. Position 
et solved to his own satisfaction the ; 
lo of this element. oe 


The Selenium Cell Is Packed in Ice 
As applied to the stars, however, many 





of the ordinary difficulties disappear. “ Oe . , 
Star light is so faint, even at the focus of — Gompara- Eclipse} 
a large telescope, that the slow recovery {tiveSizeot Position \ 











of the selenium is not such a 
drawback; next, since we are 
usually concerned only 
with variations of light, 
it matters little which 
color is used; and 
lastly the irregu- 
lar action may be 
controlled some- 
what by keeping 
the selenium at a 
low uniform tem- 
perature. Strange 
as it may seem, 
when the light of 
stars is to be meas- 
ured, a selenium 
cell at the end of 
the telescope is 
surrounded with 
an ice. pack, the 
ice being renewed 
every day in sum- 


In the circle is shown 
a selenium cell and ice 
pack attached to the 
telescope 
The oval diagram 
above the circle pic- 
tures the system of 
Delta Orionis, show- 
ingorbit, eclipse 
positions, and compa- 
rative size of the sun 


To the right—Un- 
mounted selenium 
cell, natural size 
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mer. Such an arrangement is shown in 
connection with the telescope of twelve 
inches aperture at the University of IlIli- 
nois Observatory. Wires are lead from 
the telescope to a galvanometer in an 
adjacent room. Two observers are neces- 
sary, one to point the telescope and ex: 
pose the selenium cell to the stars, while 
the other reads the galvanometer and 
records the measures. 

With this short description of the de- 
vice, let us see how results are obtained 
on the stars. Nearly every one has 
heard of the wonders of spectrum analy- 
sis; how, by studying the light of a star, 
split up into the different colors, the 
astronomer has been able to draw certain 
conclusions about the constitution of the 
body. For example, it is easily demon- 
strated that metals, such as iron and 
calcium, exist as hot vapors above the 
surface of the sun. It is not so well 
known, however, that by means of the 
spectroscope we can study the motions 
of the stars as well as their chemical 
constitutions. 

It would lead us too far afield to dis- 
cuss this phase of the subject, but let 
us state that peculiarities in the spectra 
of certain stars lead us to conclude that 
they are attended by large companions 
or planets which move about them. 
Such stars are called ‘spectroscopic 
binaries,’”’ since they are revealed by 
the spectroscope. The North Star is an 
object of this class, being in fact a triple 
system, as there is one body which re- 
volves about the main star in only four 
days, while a second and more distant 
companion has a period of a dozen years. 
In some cases the planes of the orbits of 
these companions are at such angles that 
when they pass in front of the main stars 
there are eclipses as seen from the earth. 
About one hundred such cases are known, 
but moreare being'continually found. The 
study of these eclipsing binaries is espe- 
cially important, since they give us the 
most direct measure of the diameters of 
the stars. Spectroscopic measures de- 
termine the size of the orbit in which the 
second body moves, while with the 
photometer is found the duration of the 
eclipse, which is simply the time neces- 
sary for the companion to pass in front of 
the main star, and hence gives at once the 
sum‘of the diameters of the two bodies. 
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The Stars in Orion 


Any one who is familiar with a few 
of the constellations knows Orion, which 
is in the south in the winter sky. The 
striking feature of this group consists of 
three stars in a row, known as the Belt 
of Orion. The right hand star of the 
three is Delta Orionis, the Greek letter, 
Delta, meaning the fourth star in the 
order of lettering. This object is a 
spectroscopic binary, the period of the 
companion being six days. The star 
was one of the first observed with the 
selenium photometer, and by comparing 
it with other stars in the vicinity it was 
soon found that at intervals of six days 
there is always a loss of eight per cent 
of the light, an amount imperceptible 
to the eye. The eclipse lasts slightly 
less than one day. After an exhaustive 
study, the main facts of the system have 
been brought out, and the appearance 
of the two bodies as viewed from the 
direction of the earth is shown to scale in 
theovaldiagram. From simple considera- 
tions it is established that the companion 
is about six tenths the diameter of the 
main body, and the four small circles 
show the successive positions of the com- 
panion in its orbit, which is not circular 
but slightly elliptical, and of course 
viewed at an angle. The dotted circles 
show the position for eclipses, and we 
find as expected that when the smaller 
body is behind the primary there is also 
an eclipse, but in this case only seven 
per cent of the light of the system is 
cut off, as compared with eight per cent 
when the companion is in front. This 
demonstrates that the smaller body is 
seven-eighths as intense for the same 
surface as the main body, and is hence 
far from being a dark planet. 

The figure shows how close together 
the bodies are as compared with their 
diameters, and we also find that we are 
dealing with a giant system. It is very 
interesting to note the comparative size 
of the sun, eight hundred and sixty 
thousand miles in diameter. The larger 
star of. Delta Orionis has fifteen times 
and the small star nine times the sun's 
diameter. The system, brought up and 
placed beside the sun, would not only 
appear large, but would beextraordinarily 
intense in comparison, the surface brill- 
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iancy of each component exceeding the 
sun at least twenty fold, so that the 
total light of the system is equal to about 
five thousand suns! Imagine the condi- 
tions of the earth if we had such a pair 
of bodies to govern us. 

In spite of their enormous size, the 
bodies are not so very massive, exceeding 
the sun only about twenty-five times in 
weight, and therefore they are much less 
dense than the sun, one hundred and | fty 
times smaller in density, which amounts 
to saying that they average about six 
times as heavy as the same volume of air. 
According to current theories of the life 
history of stars, Delta Orionis, like the 
other objects in Orion, is very young, 
and in due course of time will contract 
and cool off and become much more like 
the sun, though of course remaining 
more massive. 

The case here selected illustrates what 
can be revealed by electrical measure- 
ments of light changes which have en- 
tirely escaped eye observation. Many 
other stars are being studied in the same 
way, and it is possible to measure their 
diameters and weigh them, when the 
only effect at the end of the telescope 
is.a minute electrical current set up by 
the light action. Thus we see that 
astronomers are making use of the mod- 
ern technical advances, and in some 
cases, like the present, a new device may 
even be used with success in pure science 
before it is perfected for commerical 
purposes. 


Measuring Cloth in the Roll 


HE inconvenience of unwinding a 
roll of cloth to measure it has been 
obviated by a clever mechanism de- 
vised by Anthony Fobare. The exact 
length of any roll of fabric can be ascer- 
tained in a few minutes. 

The idea consists in passing a thread 
between the folds of the roll and measur- 
ing the thread. For this purpose a tool 
shown in Fig. 1 is used. The thread 
passes through a handle 2, which termi- 
nates in a projection 3 about the size of 
alarge knitting-needle. A disk 4 is placed 
between the handle and the projection. 
When inserting the projection between 
the folds of cloth this guard presses 
against the end of the roll, keeping the 






































Unwinding a roll of cloth is unnecessary to 

find its length. A thread can be inserted 

between the folds and the length of the 
thread taken 


projection a uniform distance from the 
edge. 

The spool is mounted on a box 16 
(Fig. 2). The thread is held under 
tension by passing between two disks 
23 held together by a spring. After 
passing around a large pulley 39 at- 
tached to the side of the box, the thread 
again passes through two tension-plates 
43 and then into the handle of the 
threading-tool. 

The circumference of the pulley 39 is 
just one yard. On the threaded shaft of 
this pulley is suspended a traveler or 
rider 34, which moves along the threads 
as the pulley is rotated. A pointer 38 
indicates the number of turns on a scale 
36, placed parallel to the shaft. Every 
turn stands for one yard. The inches 
are recorded on the face of the pulley, 
the circumference of which is divided 
into thirty-six parts. When the meas- 
urement is begun the pointer 42 and the 
rider 34 should both be at zero. The 
unwinding of the thread, as it is woven 
into the roll of fabric, is thus recorded in 
yards and inches. ‘ 
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This panoramic map showing the entire portion of the world affected by the European 


conflict, was constructed in a prominent Chicago store as a permanent exhibit 


A Marvelous War Map 

HE lessons that the war has taught 

have been many. One of them is 
that we know less about Europe than 
we think we do. We are learning 
geography on a more detailed plan than 
we did in our school-days. To help us 
in locating battlegrounds and fortresses 
the owners of a large and prominent 
store in Chicago constructed a panoramic 
map showing the entire portion of the 
world affected either directly or other- 
‘wise by the conflict. 

.It may be stated that three months’ 
labor by a corps of workers was required 
to design and construct the war map. 
The setting has been placed in the 
playroom of the toy section, and made 
to resemble a fort, as the view herewith 
makes plain. The idea was to make 
possible the instruction of both child 
and grown-up, and in this way to become 
a teacher so that the results would be 
productive of good to the public. 

The view shows all the prominent 
cities in the war section, as well as forts, 
wireless stations, topography, steam- 
ship lines and railroads. It includes 
such countries as France, England, 
Germany, Russia, Holland, Roumania, 
Servia, Bulgaria, Greece, Turkey, Italy, 
Norway, Denmark, Ireland, Switzerland 
and Scotland. In each of these countries 
may be found the important cities and 
towns, together with churches, theaters, 
palaces, and other important buildings, 
all properly located with due regard to 


distance and other detail. Every body 
of water is shown. Submarines, war- 
ships and other sailing craft sail the 
oceans and seas. Wireless stations 
flash their messages, railroad trains race 
across country, and each city is lighted 
with its own lamps as well as the lights 
from other places that make prominent 
features of the exhibit. 

Every ten minutes there is a complete 
change in the scene, by means of the 
lighting effects, from daylight to dark- 
ness, and the cloud effects and electrical 
display are wonderful to behold. This 
is the most fascinating idea in connection 
with the otherwise wonderful exhibit, 
and marks a feat that stands out as 
unique and deserving of favorable com- 
ment from all who have witnessed the 
map. It cost thousands of dollars to 
construct, and is to be retained as a 
permanent exhibit. 


A Successful Railroad 

The best paying railroad in the world, 
according to length, is the Sandersville 
road, running from that city to Tennille, 
Georgia, a distance of three and one-half 
miles. In 1913 and 1914 a twenty per 
cent dividend was declared, while in 
some. years forty per cent has been paid 
on the capital stock. The road’s rolling 
stock consists of two locomotives and 
two coaches. It makes four round trips 
daily and hauls practically all the freight 
coming to Sandersville. 
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A New Way of Loading Steamers 
from Freight Cars 


N unusual handling plant designed 
to reduce the time in transferring 
pig-iron, coal, steel and various other 
bulk materials from gondola cars 
to boats, has been installed by a 
large steamship company at Cleve- 
land, Ohio. 








en 





profit by experience. Writing of the bad 
condition of the roads in England in 
1685, Macaulay says: 

“The chief cause which made the 
fusion of the different elements of society 
so imperfect was the extreme difficulty 
which our ancestors found in passing 
from place to place. . . . In the seven- 
teenth century the inhabitants of Lon- 











A gigantic locomotive-crane empties coal into the one-hundred-ton concrete bin from 


which it is loaded into carts through three hand-operated gates 


A one-hundred-ton concrete bin, held 
above the ground by steel beams, is 
situated midway between the freight 
tracks and the steamship. A locomotive 
crane on the tracks transfers the material 
from the cars into the bin. Two-ton 
carts are hauled under the bin, and the 
coal drops into them through three 
hand-operated gates. As soon as the 
carts are filled, they are drawn to the 
steamship by means of electric trucks 
equipped with storage batteries. It 
is said that this plant has proved a 
decided success and has largely reduced 


‘the handling costs of bulk materials. 


Bad Roads Make Bad Going 


T is no truer that history repeats itself 
than that men, in general, do not 


don were for almost every practical pur- 
pose, farther from Reading than they 
now are from Edinburgh, and farther 
from Edinburgh than they now are from 
Vienna. . . . When Prince George of 
Denmark visited the stately mansion of 
Petworth in wet weather, he was six 
hours going nine miles. 


All this was the condition of highway 
traffic in England two hundred and 
thirty-one years ago and it can be 
duplicated in many parts of the United 
States today. It has been estimated 
by careful government experts that only 
about 150,000 miles of really first-rate 
modern highways are to be found in the 
United States; the total mileage of 
public roads in January, 1915, was 
2,373,331: 
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ODERN engineering require- 
ments coupled with a persistent 
demand for labor-saving devices 

have brought into being several types 

















Trench-Digging by Machinery 


the amount of excavating to be done. 
With the several new types of mechani- 
cal excavators this item can be reduced 
materially. 

In the machines recently marketed 
two general principles seem to be used, 
In one, cutting bucketsare attached to an 
endless chain, while in the other they are 
mounted on the periphery of a wheel. 
In both methods the buckets are forced 
to bite into the ground at the end of a 
trench, carrying the dirt up with them as 
they rise. 

The endless chain type of machine 
grips the dirt and hoists it to the surface 
in the same way as chain buckets on an 
elevator-hoist lift grain to upper bins. 
The wheel type has a curious mechanical 
feature in that the wheel itself has no 
central hub. Instead, it consists merely 
of a rim supported by four sets of rollers 
mounted on an internal framework. 
The reason for this is that it gets all the 
driving machinery up near the top of the 
wheel, enabling a deeper trench to be 
dug with a smaller wheel than would 
otherwise be possible. In fact both 
types have their driving mechanism 
located at the upper end of the chain, 
and both also make use of a transverse 
conveyor belt to carry the excavated 
material to wagons as fast as it is 
brought up. 

Behind the wheel on the wheel type 
of machine is located a bracket-like or L- 
shaped framework, known as the “‘shoe.”’ 





Above, the endless chain type 
of machine excavating a twelve- 
foot trench with cutting buck- 
ets. To the right, the wheel 
type of machine with its driv- 
ing mechanism at the top 


of trench-digging apparatus 
which are of ingenious con- 
struction. Of all manual la- 
bor, digging trenches by hand 
or excavating on a large scale 
by hand is the most laborious 
and expensive method. One 
of .the largest single items in 
a contractor’s specification, 
until the modern digging ma- 
chines came along, concerned 
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This slides along the bottom 
of the trench and supports 
the rear end of the wheel 
frame work. Depth of dig- 
ging is controlled by raising 
or lowering the front end of 
this framework, the rear por- 
tion of course riding along 
on the ‘“‘shoe’’ according to 
the depth of the front end. 
A special feature of this 
“Shoe” is that a man can ride 
on it laying tile or pipe as fast 
as the digging progresses. 

Many widths and depths 
of trenches can be cut by the 
machines. Some have been 
made six feet wide and fif- 
teen feet deep. One machine 
dug two hundred rods of 
eleven and one-half inch 
trench thirty inches deep in 
a ten-hour day, and another 
dug a thousand feet of 
twenty-inch trench five and 
one-half feet deep in the same 
time. Small boulders, tree 
roots,. and similar. barriers 














offer no great obstruction, 
and the machines accomplish 
work under difficult circum- 
stances with a celerity that is sur- 
prising. 

Various modifications of the chain- 
type and wheel-type have been made to 
fit special conditions. These relate 
largely to the shape of buckets used, since 
digging an open trench in sandy soil re- 
quires a far different kind of bucket than 














In a ten-hour day this machine will do 
the work of two hundred men 





“Caterpillar” wheels enable the big machine to travel 


over soft ground 


making a clean-cut channel in hard clay. 
To enable the machines to travel over 
wet, soft ground “‘caterpillar’’ wheels are 
used. 


Traveling by Parcel Post 


HOUGH our parcel post is a won- 

derful system, enabling us to send 
all kinds of strange things by mail, the 
English system can do one thing which 
we have, as yet, not attemped. 

An Englishman who was in a hurry to 
reach a part of London with which he 
was unfamiliar, called at the general post 
office to consult a directory. Upon ex- 
plaining his case, the clerk gave him the 
startling information that he could go by 
parcel post for the payment of threepence 
a mile. 

He was accordingly placed in charge 
of a messenger who took him to his des- 
tination. The boy carried a printed slip 
on which was written “Article required 
to be delived” with a description of the 
parcel following. 
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travels only 1087 feet a sec- 
ond. Multiply 1087 by the 
number of seconds during the 
interval between the flash 
and the thunder and the re- 
sult is the distance between 
you and the storm. As a 
rule, from twelve to fifteen 
miles is the greatest distance 
thunder can be heard. 


Stores on Wheels 


DAYTON woman who 
conducts a tobacco and 
confectionery shop has insti- 
tuted a system of traveling 
stores that has served to in- 
crease her business to an 








This motorcycle owner finds it possible to save money 
by delivering furniture on a side-car chassis 


Moving Furniture with a Motorcycle 


HE wide range of usefulness of the 

motorcycle is shown in its utiliza- 
tion for commercial purposes. A furni- 
ture dealer in Westerley, Rhode Island, 
has found that he can make deliveries 
on a side-car as efficiently and more 
economically than by the horse and 
wagon heretofore used. 

Upon a side-car chassis, he con- 
structed a small van which can be ex- 
tended when needed to a length of eight 
feet. Side boards are added 


appreciable extent. The 
traveling stores are in charge 
of small boys, but they are so 
arranged that the business is carried on 
in a systematic manner. 

Each store is a wagon—a two-wheeled 
cart to be exact—and the goods are pro- 
tected from the elements and the dust by 
glass covers. The carts are, in fact, 
traveling show-cases, and a full assort- 
ment of goods is carried at all times. 
An interesting and business-like feature 
is the special compartment for a cash 
register, which makes the outfit com- 
plete. 





to this, so that a large load of 
furniture can be carried. The 
motorcycle in the photo- 
graph carries upon its side- 
car two sofas, one large and 
one small, one upholstered 
and one plain rocker and two 
upholstered straight-back 
_chairs. This load is handled 
with ease in spite of its bulk 
and weight. 


Locating a Thunderstorm 
HEN you see a flash 
of lightning, count the 

seconds before it thunders 
and you can tell how far 
away the storm is. Since 
light travels 186,000 miles a 
second, we may for all practi- 
cal purposes regard ourselves 











as seeing the lighting the 
instant it flashes. But sound 





An enterprising woman has been able to increase her 
business by bringing her wares to the customer 





























Popular Science Monthly 





833 





Madison Square Garden 


200 Ft.- 


fod Aas, beth A ohne 


ee 


Sere s 
= VALVE 








ROCK 


pend SANA adel Hl NAMA A ADSD Bihotis dtd 


“a Sein Net Ms Mi WS th 6 ID i OE i Nt kw Se ah MS kM a Me a wh am, to ae BM Uh Ol 


Metropolitan Tower 


Flatiron Building 4 


Catskill Water will rise without 
eee pumping to this height j 4 





485 Ft — 


PRESSURE TUNNEL 
Dall Sete Nl dh Rado Aectaade dint A Spal dail da pil BTR bh i th ill Sle alll 


I es ei a Wa a BY nt th at 3 PETE OREP OPI Peer erer re, S vt rT c re 
> 
a 








Water supplied to the city of New York from the Catskills rises two hundred and eighty five 
feet under its own pressure 


Water Rises to Three Hundred Feet in 
New York Sky Scrapers 

CITY possessing a pressure system 

capable of elevating water a vertical 
distance of nearly three hundred feet 
above street level without pumping is 
unusual. Yet New York’s new Catskill 
supply system will accomplish this feat. 
Contrasted with the thirty or forty-foot 
heights which the average city system 
can attain, the performance is out of 
the ordinary, to say the least. 

The artificial lakes supplying the water 
to New York are high up among the 
Catskill mountains, one hundred to 
one hundred and_ twenty-five miles 
north. In the case of the Metropolitan 
tower, for instance, this height to the 
supply enables the water to rise unaided 
two hundred and eighty-five feet above 
the ground level, or four hundred and 
eighty-five feet above the pressure 
mains, which are themselves two hun- 
dred feet below the street surface. The 
two hundred and eighty-five feet are 
more than two-thirds of the way up the 
occupied portion of the tower, so that 
but comparatively little pumping is 
necessary in order to reach the highest 
offices. The case is typical of all the 
large buildings in the city. 

Heads such as that mentioned mean 
that pressures over two hundred pounds 


to the square inch have to be contended 
with in the huge mains so far below the 
surface. This condition necessitates 
unusual construction. In fact, the 
whole length of the mains from the 
Catskills to the city is made up of diffi- 
cult engineering feats. Over much of 
the distance they are made of steel 
tubing, lined and re-enforced with con- 
crete. In places they bore through 
solid-rock mountains, tunnel under rivers 
and lakes, burrow far beneath city 
streets and skyscrapers, all that the 
city may be reached by the shortest 
route consistent with engineering econo- 
my. Smaller mains near the surface 
care for the work of local distribution. 


War and Trade 

ECAUSE many foreign-owned ves- 

sels, which formerly traded between 
the United States and South American 
ports, have been withdrawn for war 
purposes, trade is thereby increased in 
proportion for American. vessels. It is 
estimated that seventy per cent of our 
commerce with Brazil, the Argentine 
and other South American countries is 
now being carried under the American, 
Brazilian and Argentine flags. Of the 
remaining thirty per cent only about 
fifteen per cent is still carried in vessels 
of the nations at war. 













What a Lot of Machinery to Chase Villa! 













© Underwood & Underwood, N. Y. 

' Above, a few United 
States trucks in the Mexi- 
can expedition. At left, 
water supply wagons 
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Above, one of our flying squadron 
of aeroplanes which started bravely 
after Villa and his fleeing band. A 
few days after the pursuit began, 
two aeroplanes were in condition 

















© Underwood and Underwood, N. Y. 


The Sixth Infantry encamped on the line of communication between the cavalry at Villa’s 
heels and the base of supplies. One of these small tents is carried by each soldier, and 
is used only to give him shelter while resting 
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Tracking Villa in the Wilds of Mexico 


@©lnternativnal Film Service 
At top, the Seventh Cavalry machine-gun troop crossing the divide south of Casas Grandes. 
In oval, the army wireless station at Columbus, New Mexico. Above, the Eighth Cavalry 
machine-gun troop in practice. Many of our guns are obsolete in design; in the recent 
raid one gun became clogged and had to be abandoned 
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We Wonder If Villa Has These Conveniences 
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© Underwood and Underwood, N.Y.. 
Above, ambulance 
corps leaving Colum- 
bus, N. M. forthe inte- 
rior. At left, the “‘rook- 
ies’? at Camp Cotton, 
El Paso, being whipped 
into shape for possible 
service in the future. 
Infantry men are 
shown going through 
skirmish drill 
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The cook preparing dinner for his waiting, hungry company. He is cutting bacon, the one 
staple product of the West obtainable in a sufficient quantity for the soldiers. Bacon 
and canned tomatoes—the latter because of the liquid—are the two table necessities of those 
who live in a country so dry that to waste a pint of water is to court the undertaker. Great 
difficulty has been experienced in the Mexican campaign because of the high winds which 
lash the sand and dust violently against man and beast. It is impossible to move in 
any one direction in a sand-storm. To prepare food under such conditions requires all 
j the patience and fortitude that soldiers are credited with having 
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Our Punitive Expedition Into Mexico 
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Caught between the roving bands of marauding guerillas, Mexican families have suffered 


terrible hardships during the past three years. 


In some instances the homes of peaceful 


people were destroyed and the members murdered without any reason other than 


the satisfaction of some alleged leader’s lust for blood. 
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Siding with Villa or Carranza 


was useless to ward 
off these plundering 
bandits, seeking to 
destroy both life and 
property. The pho- 
tograph shows a 
band of Mexicans 
making their way to 
the United States, 
where they can set 
up house and be safe 
under the Stars and 
Stripes. Many Amer- 
ican families have al- 
so been obliged to 
leave homes and in- 
dustrial interests, and 
seek refuge on our 
own soil to escape the 
depredations of Mex- 
ican outlaws 











Mexican weapons captur- 
ed by Americans. The 
lifting of the embargo on 
arms has placed within 
the convenient reach of 
every cut-throat in Mex- 
ico weapons of the most 
modern type; in fact, 
weapons of the same 
effectiveness as those used 
against them by the 
United States troops. 
Mexico has suffered short- 
age of everything except 
arms and ammunition 
during her recent state of 
internal revolution. At 
right, troops of the Puni- 
tive Expedition drawing 
water from an improvised 
well near Divisional Head- 
"quarters at Casas Grandes, 
Mexico 
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Some of the huge 
baskets in which 
provisions and 
munitions are 
shipped to 
the Russian 
Army on 
the firing 

line 


de 


= Above, an un- 
usual test, even 
for a dispatch 
bearer’s motor- 
cycle. Some of 
the most notable 
feats of the war 
have been ac- 
complished by 
sturdy motor- 
cycles, but most 
machines “in 
Active Service” 
have a short life 


© Tropical Press Agency. 


Even menagerie elephants have to do their bit for England. In the streets of Manchester 
this great tireless beast hauls heavy drays 
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Does This Mark the Beginning of a New Labor Era? 


A three-inch shrapnel shell 
contains approximately 
two hundred to three hun- 
dred bullets, each one-half 
an inch in diameter. A 
matrix of resin or other 
smoke-producing sub- 
stance keeps the bullets 
from rattling, and deter- 
mines the location and 
time of explosion by 
creating a black smoke. 
At the right, French wo- 
men loading shells. A 
small car with receptacles 
for the shells is run along 
between the work-tables 
to receive the shells when 
prepared 

















For the first time in history, women 

have been obliged to take the places of 

machinists, and they have displayed 
exceptional skill in such work 











Above, tamping down explosive charge 
with cork stopper. At right, adjusting 
“safety-heads” to prevent premature 
explosion of the charge 
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The Modern Orderly Rides Not on a 
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© Underwood and Underwood, N.Y. 


British riders taking 
wounded soldiers for 
an outing. Thousands 
of convalescents are 
thus given their airing 
every week. In ‘the 
upper lefthand corner 
anti-aircraft practice 

















Two of the principal uses of the motor-cycle on the war front are carrying dispatch riders 

at terrific speed from one part of the line to another, and making forays while mounted with 

light machine guns. Six or eight of these fragile-looking motor-cycles make a formidable 
battery, and ever the most reckless opponent might well hesitate to attack them. 
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Snorting Horse But on a Swift Motor-Cycle 


© Underwood and Underwood, N.Y. 
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At top, a motor-cycle trailing a prairie 
schooner with accomodations for four. 
In the circle and oval, a motor-cycle 
bearing a small machine gun—the 
design of Sergeant Leonard (U.S. A.) 
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A few more glimpses of the daring motor-cyclists with the British Expeditionary force. 
Owing to the great speed of these machines, they are often detailed to the most dangerous 
work, and many coveted medals have been presented to the riders 
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Nothing Is Unusual in Europe Now 
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Russia like every other seemingly civilized 
country harbors its money counterfeiters. 
The United States is, however, compara- 
tively free from counterfeiters compared 
with foreign countries. In Russia and Italy 
the destruction of counterfeiting “‘plants” 
is an everyday occurrence. The photograph 
shows a group of Russian counterfeiters 
gathered about their press and dies. Note 
the crude type of machine employed in 
this illegal industry 
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British troops which are being retained in England awaiting the call to the front while away 
their time by making a huge war map of Europe with cobblestones 
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Repairing the Human Wrecks of War 


An idea of the enormous number of casualties 

on the battlefields may be obtained from this 

glimpse of a German storehouse containing 
splints for wounded arms and legs 


The mental unrest of the disabled men 
is eased by encouraging them to make 
trinkets of empty shells and cartridges 


artificial sunbath of 
ultra-violet rays which is being used by 
a German military hospital for healing 


A repair for frozen fingers— 
a glove with elastic bands 
which stretches the fingers 
and thus hastens the cure 





Although Bushnell and Fulton 
had both demonstrated the 
practicability of navigating a 
vessel under water, Germans 
took but little interest in the 
subject until 1850. In that 
year Wilhelm Bauer, whose 
portrait appears to the right, 
built the U-boat illustrated. 
Bauer served as a Bavarian 






















Like Other Countries Germany Did Not 


War and had ample opportunity 
to note the havoc wrought by 
Danish warships on Schleswig- 
Hollstein troops. He thought it 
would be easy to build a sub- 
marine boat which would destroy 
the Danish warships. The Prus- 
sian government was not very 
encouraging, and so he had to 








build his vessel with the aid 
of private citizens 








artillery officer in the Danish 














In the oval, a squadron of German sub- 
marines. Two types of submarines have i ' 
been developed, known in this country, erry Sere 
respectively as the Holland and the Lake 7 
types. Americans are prone to regard - Sax x 
Holland as the pioneer submarine inventor 











The photograph to the 
left shows the great 
gaping hole blasted in 
the side of an un- 
armored ship -by a 
German torpedo. The 
latest type of German 
submarine carries from 
ten to twelve tor- 
pedoes. It is equip- 
ped with six torpedo 
tubes (four ahead and 
two astern). In the 
nose or warhead of a 
torpedo from five 
hundred to seven 
hundred pounds of gun 
cotton are carried—a 
high explosive of ter- 
rific possibilities as the 
picture convincingly 
testifies 























Take Kindly to Its 


The two photographs to the 
right show respectively the 
internal operating mechanism 
and the exterior of Bauer’s ill- 
fated submarine. The boat was 
propelled by means of pedals and 
a train of gear wheels and cog 
wheels. The “Brandtaucher,” 
(Fire Diver) as Bauer’s boat was 
called, made just one trip in 
Kiel harbor. That was in 1851. 
The boat foundered, but fortu- 
nately the crew was rescued. The 
vessel was not strong enough to 
stand the pressure of water 
when submerged. In 1887, 
thirty-six years later, the govern- 
ment undertook some dredging 
in Kiel harbor for the purpose of 
building a torpedo Lasin. Bauer’s 
submarine was then discovered, 
raised and transferred to the 


courtyard of the Berlin Naval Museum, where it may 


now be seen. The submarine is 


lands and many minds. Even in ancient times efforts 
were made to navigate vessels under water—apparently 
with little success. Napoleon gave the subject some 
thought. It was with him that Robert Fulton dealt. 
The submarine, as we see it, combines the ideas of 
Bushnell, Fulton, Nordenfeldt, Holland and Lake 





First Submarine 













































a product of many 



























To the left, aGerman submarine of an 
early type shown in section. Below, a 
German submarine of a late type. These 
late submarines have a radius of action 
of about 2,000 miles; that is, after having 
filled their oil tanks they can travel 
for that distance before it becomes nec- 
essary to replenish their fuel supply 
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French Life Along the Western Battle Front 


© Underwood 
and Underwood, 
N.Y. 


At left, French grenadiers, 
With their shields and metal 
helmets they look for all the 
world like Middle Age sol- 
diers. Below, an improvised 
officers’ quarters. At lower 
left hand, a legging imper- 
vious to barbed wire, invented 
by George Lynch, the war 
correspondent. At lower right 
hand, a Scottish Highlander 





Behind the Scenes of the War 

















© Underwood and Underwood, N. Y. 


At top, a German dépot of telephone materials containing a vast amount of wire and 
other devices for the prompt installation of an efficient telephone system. The telephone, 
more than any other single factor, has made trench warfare possible. The illustration shows 
Vedrines, the famous aviator in his Morane monoplane. The gun shoots straight ahead, and 
bullets which happen to hit the rapidly revolving propeller are deflected 
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and Using the Booming Guns 


Above, French gun carriages being 
tested at the Creusot works. At left, an 
Austrian mortar at maximum elevation. 

Below, a 220-millimeter (8.8-inch) gun , 


The Italian engineers have proved themselves among the best in the world. Time and 
again the Austrians have been surprised by having shells dropped upon them, apparently 
from the skies. The Italians had dragged huge guns up precipitous mountain slopes and 
were safely installed out of the enemy’s range on plateaus, from which shells were fired over 
mountains. Here we see a 305-millimeter gun (12-inch) being assembled on a mountainside 
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How a Zeppelin Raider Appears to Englishmen 


A target for hundreds of British anti-aircraft guns. This remarkable photograph was taken 
as a marauding Zeppelin, on a bomb-dropping raid, passed a quiet East Coast town on 
its way to lightless London 
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Straw Hat Insurance 


O longer need we fear the elements 
when we essay forth in our new 


turned back P 






straw hats. 
Come dust or 
rain — our pro- 
tection is ample. 

The invention 
that calls forth 
this outburst of 
enthusiasm is a 
light hatshield, 
printed in imita- 
tion of the kind 
of hat it covers 
—supported by 
an ingenious 


frame and fastened in place by tension 


clips. 


Fooling the Pickpocket 


O one can open the bag 

shown in the illustra- 
tion without being detected, 
whether it is being carried 
A small battery 2 
is connected with a bell 3, 
which is connected with a 
metal plate 4, located near, 
but not touching another 
Connected with 


or not. 


plate 5. 


That it may always be at hand 
in case of need, it is kept 
folded inside the crown. 





plate 5 is one of two bars, 6 and 7, 
placed the one above and the other 


below the handle 
of the bag. The 
other bar is con- 
nected with the 
battery, a_ small 
switch being in- 
serted between 
them for breaking 
the circuit when 
desired. Situated 
close to the two 
plates 4 and 5 and 
actuated by one of 
the hinged mouth- 
bars of the satchel 
is a switch or con- 
tact-bar 8. When 
the bag is opened, 























A Buzz-Saw Safety Razor 


AZORS have: been further improved 
by means of a device for rotating 


a safety blade. 
A small motor 
3 isencased with- 
in an insula- 
ted handle. 
Small gear- 
wheels, 6and 7, 


transfer the — 


power to a re- 
volving shaft 5, 
to which is 
attached a razor- 
blade 4. The 
electric current 
is carried to the 


cord 1, which passes through the handle, 
as shown in the diagram. 
The lever 2 serves for turn- 
ing on 
operation the blade moves 
close to the opening 8. 
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A Tray to Hide Unsightly 


N ash-tray which elimi- 
nates the unsightly 
appearance of cigarette stubs 
and the fumes they give off, 
is shown in the illustration. 
A funnel-shaped part has 
its lower opening attached to the upper 
rim of a cylindrical box. 


motor by means of a 


the current. In 


Cigar Ashes 


Resting in the 
funnel is another 
member, consist- 
ing of two cones 
with their bases 
together. At their 
widest part, they 
rest on the funnel 
at its junction with 
the box. A ring- 
shaped trough is 
thus formed, into 
which ashes may 
be deposited. The 
cone is supported 
by a vertical pin 
attached to the 
base of the box. 








this bar touches both plates and thus 
completes the circuit, ringing the bell, 


and warning the owner. 








the ashes fall in the box. The ill-smelling 
fumes, however, are prevented from 


escaping. 


By lifting the cone, 
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These Desert Mates 
Never Quarrel 

VER one of the trails of 

the Sahara Desert the 
queerest of teams is em- 
ployed in drawing a two- 
wheeled cart, which carries 
light freight. The team 
consists of a camel and a 
small mule, and while the 
loads may be unevenly 
distributed between them, 
the mates never disagree. 
Naturally, they are rarely 
in step. Each draws his 














portion of the load in his 
pecu'iar way, the camel 
loping along with great 
strides while the mule trots—almost 
scampers—beside him. 


This Gold Dredge Is a Glutton 


ROM the farm lands of Ohio has 
come an application for patent to 
Washington—and it has been granted— 
upon a placer-mining dredge which can 
wash and extract the gold from six 
hundred to twelve hundred cubic yards 
of ore dirt in a day. Moreover, an 
active application of the principle con- 
tained in the patent is doing its work 
daily in the placer fields of Colorado. 
The action of the mining machine is 
not entirely unlike the well-known gold- 


The widely differing peculiarities of a mule and a camel 
are here combined to form a curious team 


dredge, or “gold hog,”’ as it is familiarly 
called in California and Alaska. This 
machine, however, runs on tracks instead 
of in the water and shovels the dirt 
from behind instead of from in front. A 
capable steam dredge digs up the pay 
dirt, swings it above the separating 
machinery and drops it into a hopper. 
Water is sprayed on the incoming dirt 
at the rate of two thousand gallons a 
minute. The loosened ore then under- 
goes amalgamation (dissolving in mer- 
cury), the precious mass dropping below 
the hopper into a tank in which it is 
heated, the mercury being vaporized 
and re-condensed, and the gold accumu- 
lating in the tank. 
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Two New Colossal 
Bridges 

OTABLE among the 
great engineering feats 
of the year 1915, are the 
colossal bridges which were 
constructed. As successor 
to the unfinished structure 
over the St. Lawrence at 
Quebec, which collapsed a 
few years ago, a new bridge, 
the longest arch in the 
world, is being completed. 
Its span is 1800 ft. During 
six months of last year 
about 32,000 tons of steel 
were placed in this bridge. 
The beautiful arch over 
Hell Gate, 977 ft. long, is of 








- yards of gold-laden dirt every day 


The dredge gulps from six to twelve hundred cubic 


massive construction for 
carrying great weight. 
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A Device for Numbering Photographic 
Plates and Films 

PLATE and film-numbering ma- 


chine invented by John R. Stephen- 
son of Pullman, Washington, makes it 








Popular Science Monthly 


hold the photographic plate in the proper 
position over the numbering machine, 
This makes it easy to operate in the dark, 
as it furnishes its own light for handling 
and the guide pieces insure proper posi- 
tioning of the photographic plate or film 
to be numbered. It is possible to print the 
photographs either in white or in black. 
If transparent numbering strips having 
opaque figures are employed, small 
opaque surfaces, with transparent num- 
erals appearing therein will be plainly 
legible when the dry plate or film is 
developed. If opaque numbering strips 
having transparent numerals are em- 











This simple device, resem- 
bling in appearance a small 
adding machine, enables the 
photographer, professional or 
amateur, to preserve an ac- 
curate record of his photo- 
graphic plates and films 
possible for the photogra- 
pher, professional or ama- 
teur, to keep an accurate 
record of his photographic 
plates and films. In opera- 
tion and appearance the ma- 








ployed, opaque fig- 
ures will be printed. 


Submitting Photo- 
graphs for the Lon- 
don Exhibition 

HE sixty-first an- 

nual exhibition of 
the Royal Photo- 
graphic Society will 
be held as usual in 
August and Septem- 
ber of this year. Mr, 
C. E. K. Mees of the 


Eastman Kodak Com- 








chine resembles a small 
adding machine. It prints any desired 
number on the light-sensitive surface of 
the plate or film (which after develop- 
ment is termed a negative) by the trans- 
mission of light through transparent 
figures arranged on opaque numbering 
strips. These strips bear the numbers 
I—9 consecutively and o. 

The machine has a slot in which the 
point of a pencil may be pressed and 
the strip slid along in its groove in the 
numbering machine until the desired 
figure is positioned over the opening in 
the table member of the machine, 
through which the light passes to print 
the numeral on a photographic plate or 
film, resting on the table of the machine. 
The rays from an electric flashlight 
under the table member are reflected by 
a slanting mirror up through the open- 
ing and through the figures on the num- 
bering strips of the machine, to transfer 
the numbers to the photographic plate 
or film. 

Guide pieces on the table member 


pany has been ap- 
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Transparent numerals on a small opaque 
area or opaque numerals can be trans- 
ferred to each negative 


pointed one of tlie judges in the scien- 
tific section of the exhibition and he will 
receive photographs from exhibitors. 
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Why Does a 


By Edward C. Crossman 


lay in our rear. We walked 

toward its far-off target, nearly 
in the line the bullets would take, a 
few yards’ divergence to the left giving 
us the safety margin we felt would be 
enough with such expert marksmen. 
From some indefinite point in the air to 
our right, there came a _ sudden 
burst of high, thin, eerie crashes, the 
thin crash that comes from the leap of 
the electric spark from the static ma- 
chine, repeated in fitful fashion. _ Most 
extraordinarily, the sound lacked any 
definite point of origin; it seemed higher 
than we were; and it seemed to come 
from our right. Nearer than this we 
could not locate it. A slight lull in the 
sharp crackling, and there came another 
sound—the heavy, dull thudding of 
guns fired at a great distance. As we 
progressed toward the long fire target 
twelve hundred yards from the infantry, 
the queer crackling noise followed us, 
growing thinner and more weird, but the 
thudding of the far distant guns grew 
fainter. 


AN WAR strength infantry company 














Photograph by Ordnance Department, U.S: N. 


The bullet was photographed when six 
inches from the muzzle, just escaping from 
the blast gases of the rifle. Note the 
outline of the sound wave diverging 
from the nose of the bullet. This is the 
first stage of the exit of a bullet from a 
rifle’s muzzle. It is not unlike the bow 
wave of a boat 
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Rifle CrackP 
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Photograph by Ordnance Department, U.S. N. 


This picture was taken when the bullet 
was eight inches from the muzzle, and 
traveling at a speed of roughly a half-mile 
a second. The two wires making the 
contact and the electric flash by which 
the photographs were made are shown 
as two black lines. The bullet takes its 
own picture. Note the eddying effect 
of the air behind the bullet. The fastest 
mechanical shutter, giving an exposure 
of one-thousandth of a second, would 
allow the bullet to move 2.7 feet during 
the opening of the lens 


We were walking not more than one 
hundred or one hundred and fifty yards 
from the line of fire of a trained infantry 
company, delivering its fire at a group- 
target twelve hundred yards, roughly 
three-quarters of a mile, away. 

The thin, high-pitched crackling, that 
seemed at one time like the leap of the 
high-tension spark of the static machine, 
at another like the cracking of whips, and 
again like the vicious crash of a stone 
through glass, came from the flying 
bullets of the United States service 
rifle, which starts with the speed of 
twenty-seven hundred feet per second. 
The thudding, that fell off to almost 
nothing at twelve hundred yards, came 
from the rifles themselves, the only 
sound one hears when close to them, 
but the least noticeable at a distance 
when one is close to the course of: the 


bullet. 
As we gained the target, a new sound 
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mingled with the irregular crashing of 
the bullets—a high-pitched whine, with 
an occasional vicious yowl punctuating 
the noise. This came from the ricochet- 
ting bullets, striking the ground short 
of the target and then glancing off and 
pursuing their erratic course through 
the air, their velocity much diminished, 
their travel changed to an end-over-end 
whirl, and the bullets themselves defaced 
and battered by the impact with the 
ground. 

Back of the target the bullets passing 
through it went into the waters of the 
lake several hundred yards out, with 
the noise of heavy blows, almost as 
hollow and heavy as the impact of a 
well-swung carpet beater on a_ huge, 
loose carpet. Almost the same sound 
comes when a bullet strikes flesh, human 
or otherwise. 

Normally the sound of the progress of 
the modern military bullet up to nearly 
a mile, is the high-pitched, ear-splitting 
vicious crash. At longer ranges it hums, 
probably from an increasingly unsteady 
flight. Or possibly it hums all the time, 
but the sound is killed by the vicious 
crash that accompanies the bullet while 
it is traveling fast. 

Under some conditions of air and 
background, not yet clear to me, bullets 
hiss. The sound is noticeable at the 
skirmish, on the six hundred yard range 
at Camp Perry, and at the great matches. 
It is never heard at the range of the 
writer’s club, situated in the hills with 
every chance for sound to be echoed 
back and reproduced, nor has the writer 
heard it on any other range. However, 
this hissing noise is audible only at the 
firing point. Trial out along the flight 
of the bullets developed that either they 
did not hiss to the person so located or 
else the hiss was covered up by the 
usual crash, which amounts to the same 
thing in the end. 

Never do bullets howl unless they 
have been tipped out of normal flight 
by striking some obstacle. The howl 
is merely the noise of a more or less 
jagged missile whirling end-over-end, 
while the normal bullet, traveling nor- 


Sound is slower than a bullet. Bullet crash 
and rifle report are heard one after the other. 
The crash is due to air rushing in to fill the 
vacuum behind the bullet 
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mally, slips through the air like a trout 
through water. 

The soldier, fired on and missed by a 
single sniper without other sound to 
confuse or cover up that pertaining to 
him, hears two distinct sounds, if the 
firing takes place within four hundred 
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second is this sound heard. Strangely 
enough it is not heard if the bullet has 
started at very high speed and falls to 
this lower one. Possibly what is heard 
in such case is the crash of the bullet at 
some distance farther back where the 
velocity is still high enough to produce a 


yards or so. Pho- 
netically they are 
“Pack-punk.”’ 
The first is a 
vicious and men- 
acing crash. It is 
the bullet arriving 
with its regards to 
him; the second 
is the report of the 
rifle which follows 
along some dis- 
tance behind the 
bullet. The mod- 
ern bullet travels 
faster than does 
sound, which has 
but the speed of 
eleven hundred feet 
per second. The 
person watching 
the jet of steam 
from the whistle of 
the far-off locomo- 
tive and noting the 
interval of time 

_ which elapses 
before the whoop 
of the whistle 
arrives, will ap- 
preciate that sound 
is a_ leisurely 
traveler. 

The crash comes 
from a vacuum 
formed in the rear 
of the flying bullet 

| by its enormously 
| quick displacement 
| of air. The bad 
shape of the missile 
allows the air to 
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Drawings from photographs of bullets in 
flight. Showing older type, metal jacketed, 
small bore military bullet in flight. Note 
bow wave of air driven ahead of the bullet, 
and the eddies of air in the wake like 
water in the wake of a ship. Directly in 
rear of the base of the bullet is the vacuum 
that causes the sharp crash as the air 
closes suddenly in upon it 

















The flight of the modern spitzer bullet, 
which is used by Germany, England, 
France, the United States and some other 
nations. Note the sharper angle of the bow 
wave, and the greater vacuum in the rear of 
the bullet. This is caused by the fact that 
these lighter sharp-point bullets are driven 
at far higher velocity than the older type, 
and the vacuum is more pronounced. Also 
the noise is more marked. A bullet which 
tapered down to the stern as sharply as the 
point of the bow would have little vacuum 
and little noise. The photograph from 
which this sketch was prepared was made 
by Professor Boys by means of an electric 
spark produced as the bullet cut the wire 


crash. 

Military rifles 
drive their bullets 
at speeds of from 
two thousand to 
three thousand feet 
per second. The 
same bullets, load- 
ed to give velocities 
of less than four- 
teen hundred feet 
per second, do not 
make a sound. So, 
black-powder or 
low-power rifles 
like the familiar 
.22, do not pro- 
duce this crash 
from their bullets. 
The difference in 
the arriving time 
of the two sounds, 
bullet crash and 
report of the rifle 
which fired it, is 
very noticeable at 
the long ranges. 
At one thousand 
yards, for instance, 
the bullet of the 
United States rifle 
arrives at the mark 
1.86 seconds after 
it leaves the muzzle 
of the rifle. The 
bullet thus covers 
the distance at the 
average speed of 
about sixteen hun- 
dred feet per 
second. Sound, 
traveling at the 








flow back again around the stern, like 
water around the stern of the fast mov- 
ing boat. Finally, the air rushes in be- 
hind the bullet and makes the crash 
just as the air rushes in behind the elec- 
tric spark. 

Only at speeds higher than twelve 
hundred or fourteen hundred feet per 





uniform rate of eleven hundred feet per 
second, takes 2.7 seconds to make the 
trip, and the bullet and its accompanying 
crash, thus arrive nearly a second ahead 
of the report of the rifle. So comes 
about the phenomenon of the two 
distinct sounds; first the bullet crash, 
and then the report of the rifle. . 




























A special pair of steel braces was used to 
straighten the crooked legs of this valu- 
able baby llama 


Straightening a Baby Llama’s 
Knock-Knees 


F mechanics had not come to the 

rescue of a valuable baby llama at 
the Cincinnati Zoological Gardens, he 
would be a useless little llama now. 
Llamas with knock-knees are not wanted 
by any zoological garden. 

He was made a perfectly good llama 
by the use of a special pair of steel 
braces so constructed that they would 
straighten out the crooked legs and in 
the meantime allow him to enjoy life 
by frisking around with his mother like 
an ordinary baby llama. 

To accomplish this unusual task of 
straightening out the legs, a pair of 
steel braces were constructed, each 
having six straps so attached that they 
buckled around the legs. Thus the 
braces were held securely in place. The 
straps were tightened day by day and 
gradually drew the legs closer and 
closer to the steel braces so as to straight- 
en out the curves. 

At first the little llama refused to walk 
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with the braces on his legs. Soon he 
got over this and frisked about with 
his mother as if the stays were not on his 
legs at all. Freedom of movement was 
accomplished by hinging the braces at 
the knees, so that they could bend 
naturally in walking. 

It took two weeks to draw the legs 
into normal position. As a matter of 
safety, the braces were left in place until 
the legs became strong enough to bear 
the weight of the animal. 


Vegetation that Thrives Where 
Water Is Scarce 


HE weather in the deserts of our 

great Southwest is such that only 
three months in the spring are sufficient- 
ly moist to permit any considerable 
vegetable growth. The cactuses, which 
are practically the only form of vegeta- 
tion courageous enough to live in such 
arid regions, protect themselves in an 
almost human way against destruction. 
The outer coat of the barrel cactus, 
shown in the illustration, is almost as 
strong as bark and is armed with long 
formidable spines, arranged in rows of 
clusters. These rows are an effective 
barrier to most animals seeking the 
inside of the cactus, which is composed 
of pith soaked full of water. The water 
is stored up during the short rainy 
season, as squirrels store nuts for winter. 

















A traveler quenching his thirst from a 
barrel cactus 
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A New Powerful Farm-Tractor 


NE of the most powerful of the 

many farm tractors now on the 
market has recently been offered to the 
public. This new machine is remarkable 
not only for its great pulling power, but 
for the ease with which it 
plows through almost im- 
passable swamp, marshes 
and beds of streams. 

The features of construc- 
tion that permit of success- 
ful usage under such severe 
conditions are the double- 
worm drive and the swivel 
action of the axles. ‘The 
four-cylinder develops sixty 
horsepower, but since this 
power is directed to both 








fruit. growers, which mixes the compo- 
nent parts of the gas and liberates the 
fumigating gas in any desired quanti- 
ties. In the employment of this ma-- 
chine, a tent is placed over the tree 
which is about to be treated. ‘By 








front and rear axles, great 
tractive ability results. 





Killing Insects with Poisonous Gas 


RUIT growers of California who 
have long contended with insect 
pests are now employing a new method 
of killing the pests, which is said to 
be exceedingly efficient. Under the 
old system of spraying the trees, the 
best result that could be obtained un- 
der the most favorable conditions was 
the removal of from eighty to eighty- 
five per cent of the insects. By fumi- 
gating the fruit trees with hydrocyanic 
gas, it is said that one hundred per 
cent results are usually obtained. 
A gas-making machine has been re- 
cently placed at the disposal of the 


This four-cylinder tractor develops sixty horsepower, 
which is divided between front and rear axles, affording 


great tractive ability 


means of markings on the canvas the 
number of cubic feet occupied by the 
tree is accurately measured, and the 
amount of gas to be employed is thus 
decided. It has been discovered that 
the strength of the gas mixture to be 
used depends upon the size and age of 
the tree. On the average tree, from 
ten to fifteen feet in height, a strength 
of about one ounce of cyanide to one 
hundred cubic feet of gas is the aver- 
age dosage. 

The proportion of cyanide, acid and 
water is adjusted in the machine. The 
usual proportion is that of equal parts 
of cyanide and acid, but the proportion 
of water varies from two to eight 
parts. 











The gas is liberated un- 
der the tent, and permeates 
the enclosed space, thus fu- 
migating every branch and 
leaf of the infected tree. 
The gas is held in the tent 
for about an hour, when all 
the insects are usually 
found to have perished. 

The ordinary equipment 
employed by contractors to 
fumigate an orchard con- 
sists of one gas machine, of 
the type shown in the illus- 








An equipment for fumigating an orchard consists of 
one gas-machine, about thirty tents and five or six men 


tration, about thirty tents, 
and a staff of five or six men. 








Niagara’s New Air 


By Charles W. Person 
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O be sus- 
pended in 
mid-air 

over the vortex of the 
boiling, swirling Whirlpool Rapids at 
Niagara Falis, Ontario, with an uninter- 
cepted view of the rapids on one side and of 
Niagara Glen and the lower river on the other, is a 
- dream which Spanish engineers, backed by Spanish 
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capital and _ patents, have realized. An 
aerial scenic cableway now spans the 
Rapids from cliff to cliff. 
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It was the successful operation of the 


San Sebastian cableway, for the past 
six years, during which time it carried 


For sheer excitement and thrill the as many as twenty-six thousand passen- 















trip by air over 
the Whirlpool out- 
does anything that 
tourists have ever ex- 
perienced. True, there is 
the first stage of the cable- 
L way which climbs the Wetter- 
horn in Switzerland; but it can 
not compare in magnitude with 
the Niagara project. Then there is the 
tramway at San Sebastian, Spain, for the 
transportation of tourists from a trolley 
terminus to a casino overlooking the Bay 
of Biscay—the only previous installation 
of the system in use at Niagara Falls and 
owned by the same company. But, the 
span at San Sebastian is only nine hun- 
dred and nineteen feet, while at Niagara 
it is eighteen hundred feet. It may be 
safely said that Niagara now has the 
longest and probably the safest scenic 
cableway in the world. 








COLT'S POINT 
STATION 








gers in a single season, which brought 
Torres y Quevedo, the inventor of the 
system, to Niagara Falls. No time was 
lost in starting operations. Work was 
begun July 12, 1915. The cables are 
now erected, and cars are now runn- 
ing upon them. 
Diplomacy and Engineering 

The Whirlpool is situated some three 
miles below the Falls and is almost 
entirely within Canadian territory. 


Hence, the two anchorages or terminals 
of the cableway, Colt’s Point and 


‘Thompson’s Point, are both in Ontario. 


Because the boundary line between 
New York State and Ontario forms an 
acute angle, which is intersected by the 
cableway about sixty feet within the 
apex, the promoters found themselves 
in a diplomatic tangle. After securing 


the sanction of the Province of Ontario 
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and of the Victoria Park Commission of 


Niagara Falls, they had to obtain 
permission from Albany, since the bed 
of the river is owned by New York 
State, and from Washington, since the 
water is owned by the Federal Govern- 
ment. 

But the restrictions did not stop here. 
The engineers were cautioned against 
erecting a cableway which would cross 
the tracks of the Niagara Belt Line 
Railway, and they were further warned 
against dam- 
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as the load is diminished or increased. 
Thus, the tension upon the cables is not 
increased by the weight of the car, 
although the deflection of the cables is, 
of course. 

In other words, a sudden load thrown 
upon the cables causes the counter- 
weights to rise and the cables to sag. 
The greater the load on the cables the 
greater will be the sag. But the tension 
will not be increased; it always will be 
ten tons to the cable. Thus, the tension 

in the track 

















aging the cables de. 
cliffs on either pends solely 
side of the upon the 
Whirlpool. counter- 
To increase weights and 
their difficul- not at all up- 
ties they were on the weight 
forbidden io of passengers 
build any borne by the 
towers or car. 
ructures 
oo beta Suppose a 
rise above the Cable Should 
level of the Snap? 
tracks of the For this 
railway run- reason the 
ning along sudden break- 
the “omg ing of any one 
This first : gg track cable 
cableway of enue Whirlpool peli re oe would not be 


its kind in 

America was built at a total cost of 
sixty thousand dollars, exclusive of 
engineering expenses and exclusive also 
of the car and loading platforms, both 
of which were built in Spain. With 
past experience to guide them, the 
promoters have no doubt a duplicate 
installation could be built for forty-five 
thousand dollars. 

The Torres system is simple in the ex- 
treme. It consits merely of six par- 
allel carrying or track cables which 
hold the passenger car, each cable be- 
ing securely attached to a fixed anchor- 
age at oneend of the line and to a coun- 
terweight system at the other. The 
cables are fastened at Colt’s Point to a 
seven hundred and forty-one ton con- 
crete block, and at Thompson’s Point 
each is attached to a ten-ton counter- 
weight or stretcher after passing over a 
grooved sheave. These counterweights 
move freely up and down in steel guides, 


serious, as the 
other cables would support all the 
weight of the car without any increase 
in their tension. Should a cable break, 
the car filled with passengers would fall 
suddenly and then bob up and down 
until it assumed a new position of 
equilibrium. The breaking of two 
cables at the same time is considered 
impossible by the engineers. 

The simplicity and safety of the Torres 
system lie in the fact that each cable is 
put into fixed tension from the start of 
operations, that this tension never va- 
ries, that the resistance of the cable can 
be verified at any time by increasing the 
load on the counterweights, that if 
any cable or fastening is faulty it will 
probably break when heavily weighted 
for trial or inspection trips, and that 
if a cable does break practically no extra 
strain is put upon the other cables. 

The passenger car is propelled by a 
traction cable fastened to a ten-ton 
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counterweight box, arranged in steel 
guides similar to the track-cable counter- 
weights. This creates a tension which 
adjusts any slack caused by the rising 
and falling of the car. At San Sebastian 
the car holds only fourteen passengers, 
but at Niagara seats are provided for 
twenty-four passengers and standing 
room in a raised aisle for twenty-one 
more besides the 
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right gates can be opened. In addition 
to this, there are limit switches which 
prevent the power from being turned on 
again, and thus jam the car against the 
station once the power has been shut off. 
To string the cables across the 
Whirlpool the traction and track towers 
and sheaves were first erected. Then a 
long rope was carried around the face of 
the cliff from 





conductor. 
Theengineers 
have determin- 
ed to a nicety 
what would 
happen to the 
car if the trac- 
tion cable were 
tc break. As 





Colt’s Point to 
Thompson’s 
Point. When 
this was pulled 
taut a wire rope 
was hauled 
across with the 
aid of a_hoist- 
ing engine, and 





the two termi- 
nals are nearly 
at the same 
height above 
the river level, 








then the _ trac- 
tion cable was 
pulled into 
place. This 
cable was used 
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one being 249.5 
ft.and the other, 
246.5 ft., they 
figure that the car would run backwards 
and forwards along the track cables 
until it came gently to rest at the lowest 
point of the sag of the cable, which 
would be about the center of the span 
or directly over New York State. A 
light basket which holds one man and 
which hangs from pulleys which can be 
readily thrown over two of the track 
cables, would be used in the rescue work. 
The emergency man would attach a re- 
lief cable to the marooned car, and an 
auxiliary engine installed for the purpose 
would pull the car back to Thompson’s 
Point. 


Some Interesting Safety Devices 


There are several safety devices of 
ingenious construction, among the num- 
ber being an automatic control stop 
which halts the car within three feet of 
the concrete station. A clamp on the 
car strikes the face of the control stop, 
prevents the car from traveling farther, 
and then engages with it in such a 
manner that the car cannot slip back 
from the landing platform. Further- 
more, the car gates cannot be opened 
until the clamp has engaged with the 
control stop, and even then only the 


Map showing cableway. Note the small portion 
which extends over New York State 


to haul the track 
cables across. 

The trip from 
from point to point can be made in 
about five minutes. To test the car 
cast-iron bars weighing thirty nine thou- 
sand and nineteen pounds, or three 
times the working load of the car with 
forty to forty-five passengers, were dis- 
tributed on the floor. A trestle was 
built and the car was suspended by its 
wheels from it. The test was satisfac- 
torily met. 





Inventions for the Navy 


AST July, Secretary of the Navy 
Josephus Daniels announced the 
creation of a board, afterwards desig- 
nated as the Naval Consulting Board, 
headed by Thomas A. Edison, for the 
purpose of aiding in the development 
of the Navy and the defense of the 
nation, by giving expert consideration 
to the many needs of the Navy and 
the many inventions that might be sub- 
mitted to it. Public announcement of 


the creation of this board was accom- 
panied by an invitation from the Navy 
Department to the inventors of the 
country to submit their ideas. 

Seven months later, not less than five 
thousand inventions, ideas and sugges- 
tions had been received. 
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cattle hides. The odor is the most objectionable feature of this method 


Drying Cattle Hides in a Broiling 
Tropical Sun 

NE of the strangest sights which will 

greet the traveler from the North 
in visiting the small tropical countries 
along the eastern coast of South America 
is an occasional large tract of land 
covered with long racks of wood upon 
which are strung cattle hides drying in 
the sun. Whenever one of these inter- 
esting tracts is approached the visitor 
after one or two experi- 


words, it is considered that a healthy re- 
action may be gained from a “‘spanking.” 
In the mechano-therapy departments 
of up-to-date institutions, the “‘whipping 
post,’’ a mechanical device for thera- 
peutic paddling is an accredited healing- 
machine. : 
You are whipped by straps of heavy 
cloth or leather attached to two rapidly 
revolving posts. When you take the 
treatment you step backward into the 
flying whips and - re- 





ences does not have to 
be forewarned ; the odor 
which arises from them 
is almost unbearable. 
The intense heat of the 
tropical sun causes rap- 
id decomposition of the 
fleshy parts, which cling 
to the hides, so that 
they dry quickly; but 
while they are drying 
the stench that ema- 
nates from them is sick- 
eningly offensive. 
Dried hides comprise 
one of the chief means 
of revenue of Uruguay. 


A Whipping Machine 
to Cure Nervousness 
HERE must have 
‘ been merit in the 
“birch tea’’ of child- 
hood, for the same rem- 
edy is prescribed in 








ceive their blows upon 
your legs, back, abdo- 
men or chest, depend- 
ing upon the malady 
from which you are. 
suffering. The impact 
of the straps is just 
sufficient to set the 
blood in free circula- 
tion. There isnosmart- 
ing, stinging sensation 
because the straps are 
broad enough to elimi- 
nate any possibility ofa 
cutting blow. You are 
paddled rather than 
lashed. 

The “‘whipping post” 
is valuable in many 
types of nervousness. 
It is also valuable in in- 
creasing blood circula- 
tionand relieving numb- 
ness. Certain forms of 
paralysis though not 





sanitariums nowadays 
for invalids. In other 


His nervous, tired body is receiv- 
ing a soothing series of slaps fited. 





responsive to other 
treatment, are bene- 
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N electric iron for pressing fine 
‘ linen, elaborate center- 


An Electric Iron With a Headlight 


pieces and similar articles, 
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where extreme care is highly 
important, has a small elec- 
tric lamp in the same position 
that a head lamp occupies on 
a locomotove. The lamp is 
shielded from accidental 
blows by a metal cap at- 
tached to the end of the han- 
dle, the shield also serving as 
a reflector, concentrating the 
light upon the work in hand, 
and preventing the rays from 
shining in the eyes of the 
operator. The lamp is con- 
nected across the heating 

















coils, taking its current from 
the cord which runs to the 
socket. 
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This electric iron with a headlight is just 
the thing for ironing when it is neces- 
sary to use special care 


How Record-Breaking Girders 
Were Handled 


O erect record-breaking girders 

weighing up to one hundred and 
thirteen tons and up to one hundred and 
thirty-two feet long, in connection with 
grade-crossing elimination work in 
Chicago, required a plant unusually 
sturdy and capable of quick work. 
Every operation had to be known 
beforehand; for two of the five spans 
were over high-speed tracks where a 
maximum of only two hours’ interruption 
to tracks could be allowed. That the 
calculations of the bridge engineers was 


By planning each move beforehand, these huge girders, 
weighing over a hundred tons each, were handled easily 





correct is evidenced by the fact that the 
fifteen girders were all placed without 
exceeding the allotted time. 

A tower was designed which would 
straddle the track below, its columns or 
legs resting on wheels which rolled along 
the rails, so as to enable the workmen to 
place it at the exact spot desired. The 
tower was then securely blocked up on 
sills and the lower cross-bracing removed 
to allow the heavy girders carried on 
four steel flat cars to run beneath. A 
huge pair of hooks then took hold of 
the girder by its upper flange and lifted 
it to the proper elevation, so that it 
could be swung around until its end 
bearings would come over the steel 
columns, whereupon it was lowered into 
place. Powe: to raise the girders was 
supplied by giant derrick-cars through 
steel cables, one of which may be seen 
near the top of the rail in the accom- 
panying illustration. 

Removable leg sections or “gates’’ in 
the rear of the tower provided for dis- 
engaging it from the girder just erected 
and moving it to the next. After the 
three girders in one span were in place, 
the tower was jacked up on a bed of 
greased rails along which it was slid 
across the tracks to the next span. 

The girder, when hoisted in the air, 
could be moved only a trifle endwise be- 
cause of its weight, and hardly at all 
laterally, 


experimental field for the various 
appliances being developed by 
Mr. Ford. His new home is located 
on the farms. This is near Dearborn, 
Michigan, on the north bank of the 
river Rouge, on the site of a pioneer 
mill. 
it is well known that the great milling 
centers can furnish flour and even meal 
at better prices than the lowly country 
mill. As a result the grist mill is almost 
obsolete. Many a grist mill is being 
reconstructed, and turned into a hydro- 
electric power plant to light and heat 
nearby villages. But there are draw- 
backs to this conversion. There are 
high-water periods, and ice jams that 
reduce the water power. It is a curious 
fact that during times 


of great flow or over- ¢ i 
flow, a small water- S 
power is literally win 


drowned out. Inother 


Hy exves: FORD’S Farms serve as an 


words, the power is ch roa¥ x re 


reduced sometimes al- 
most to nothing. This 


A New Era in Water Power Begun 
at the Henry Ford Farms | 


is due to the fact that water rises faster 
below than it does above a dam during a 
freshet. The tendency is to conceal even 
the location of a dam in very high water, 
Hence, the head pressure on the turbine 
water wheel is reduced, so that little or 
no water will pass through it, with the 
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The water power plant here shown is located at the Henry Ford Farms, near Dearborn, 
Michigan. The low head of water is increased by use of an “accelerator” which relieves the 
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result that it cannot drive its generator 
during high water periods. 
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Vertical section through the turbine and 

concentrator, showing different water 
levels and other details 


The current consumer needs his light 
and power during rainy seasons and 
thaw periods. Therefore, the small 
water power has been considered a 
hazardous investment without a steam 
engine or gas engine in reserve. 

The river Rouge is a sluggish stream 
draining a wide flat valley. It flows into 
the Detroit river, which is often affected 
by winds on the Great Lakes. This 
causes the Rouge to back up and lower 
the head at the Ford dam at times 
when other conditions are favorable to 
good power. 

The farms’ water power has been 
modernized. It is now an electric 
station which provides current for the 
village pumping station, for Mr. Ford’s 
home, and the various requirements of 
the farms. The problem of variable 


heads, and variable flow, in connection 


Popular Science Monthly 





865 


with constant requirements, was of 
special importance. Therefore, some new 
ideas and new apparatus were developed 
in the solution. 

As has been already stated there are 
times of excess flow, in which the actual 
head pressure on the turbines is lowered. 
If a greater number of. turbines were 
installed to use this surplus water the 
cost, together with the expense of larger 
foundations and buildings required, 
would be prohibitive from an investment 
point of view. This made it necessary 
to try to increase the head by the use 
of the surplus water itself, in other 
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words, to set the mischievous 
water to work. This was done 
to the extent that the turbines 
can develop more than their 
normal power at times when 
they otherwise would be ren- 
dered powerless. 

This was brought about by 
an apparatus which leads a 

















portion of the surplus flow to 
the turbine discharge pipe in 
such manner that a vacuum 
is formed for the turbine to 
discharge into, thereby adding 
atmospheric pressure, or head, 
to the water head already 
acting on the turbine. This 
produces the full head condi- 
tions for the turbine. In 











pressure at the lower end of the turbine, and aug- 


ments the pressure at the intake end 





turn, full power is furnished. 
This apparatus is caled a 
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“turbine discharge accelerator,” because 
it can accelerate the flow of water 
through a turbine water-wheel. It is 
adjustable, and it can readily be regu- 
lated to the river conditions. 

The illustrations will give a general 
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This household size apparatus will sterilize 
one thousand gallons of water for five cents 


idea of the new device. The results 
were so marked as to appear incredible. 
Some of them are as follows: 

1. The turbine wheel can be made 
to develop its normal rated power at 
half head. 

2. The turbine wheel can be caused 
to develop nearly double its rated 
power at its normal head. (It will, of 
course, use more water in both cases). 

3. The turbine can be made to 
develop a fair amount of power at 
proper speeds, when the head seems 
to be almost totally destroyed by high 
water. The latter conditions are 
extreme and are not often met in 
practice. 


Sterilizing Water by Ultra 
Violet Light 

LTRA violet light is not visible to 

the eye, yet it affects a photograph- 
ic plate, decomposes many chemicals, 
causes sunburn and sunstroke, and 
kills bacteria. Nature’s purification of 
rivers owes something to the ultra 
violet portion of the sun’s rays. Why 
not use it to purify drinking water? 
That idea has actually been carried out 
at Saint Malo, at Rouen and at Lune- 
ville, all in France. 

The best commercial source is the 
mercury arc in which mercury vapor 
in a high vacuum becomes luminous 
as it conducts the electric current. The 
ultra violet cannot pass through the 
glass. Hence, the lamp tube must be 
made of clear quartz, one of the few 
solids transparent to these rays. 

The light tube is a “pistol lamp,” as 
it is called, because it is bent into a U- 
shape and enclosed in a quartz jacket as 
a protection against the cooling effect 
of the water. The pistol tube is im- 
mersed in the flowing water while the 
connections are. outside the tank. 

The capacity of apparatus now in the 
market varies from twenty gallons an 
hour to ten thousand gallons an hour or, 
by increasing the number of units, to any 
figure for large city water plants. An 
experimental plant in one American 
city forces the water through concrete 
channels two feet wide, three feet deep 
and twenty-six feet long, affording a 
contact period of thirty seconds with 
the ultra violet rays. The pistol lamps 
are spaced thirty inches apart, and in 
front of each is a baffle of wired glass 
in which a rectangular opening is cut 
to divert the water against the quartz 
tube. 

The smaller types are used in steril- 
ization of drinking water for homes, 
clubs, hospitals, factories, etc., purify- 
ing swimming pools, sterilizing water 
for ice plants and can even be found 
with armies in the field. The Austrian 
army carries a portable type on a motor 
car. In five minutes after starting the 
generator the soldiers fill their canteen 
with sterile and palatable drinking water. 
The household size is efficient and ec- 
onomical. 














What Blood Pressure Means and How 
It Is Measured 


TF for any reason the blood pressure 

is raised, the blood circulates more 
freely through the brain as well as 
through the other parts of the body, giv- 
ing a feeling of buoyancy and confidence. 
The man who is woking at a terrific 
rate, however, must have a high blood 
pressure, but if continued above a safe 
normal point, it will result in the “burn- 
ing up” of his vital forces, resulting in 
many organic as well as nervous dis- 
orders. 

High blood pressure does not always 
mean one and the same _ unalterable 
thing. It may be a sign that the arteries 
have stiffened to such an extent that the 
heart is taxed to pump the necessary 
volume of blood through the arteries 
and with sufficient speed. It may mean 
an improper condition of the blood it- 
self—viscosity—the old-fashioned “thick 
blood” come to life again as a reputable 
scientific fact. It may mean that the 
heart has become too big for its job, as 
when an “athlete’s heart,” trained to 
push a big stream of blood, keeps on 
trying to do so when the demands of 
office work do not require it. It may 
also result from excessive pumping of 
the heart due to abnormal mental stimu- 
lation in the form of worry, or continu- 
ous mental or nervous strain. 

A device for measuring blood press- 
ure, an ingenious instrument called a 
“manometer,” has recently been perfect- 
ed. The instrument records the pressure 
of the blood on a diaphragm dial very 
similar to a steam-gage dial. The scale 
is divided into millimeters. 

The apparatus, which is the invention 
of Dr. Thomas Rogers of Rochester, 
New York, is one of the most important 
surgical instruments devised in years, 
ranking with the pulmotor, stethoscope, 
and clinical thermometer. Its operation 
is comparatively simple, but its reading 
requires an expert. The best results are 
obtained when a stethoscope is used in 
connection with it. 

The air-bag is first strapped on the 
subject’s arm over the main artery, and 
is inflated with a bulb attached to it. The 
operator then adjusts a stethoscope to 
his ears and finds the pulse. The throb- 
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Manometer being used in measuring a 
man’s blood pressure 


bing of the pulse against the air-bag 
is communicated through a_ rubber 
tube to the case containing the dia- 
phragms upon which a vibration is set 
up. These vibrations, which are syn- 
chronous with. those of the pulse, are 
translated into millimeters by the deli- 
cate needle of the dial: 


A Clean Way of Removing Pens from 
Their Holders 

DEVICE 

for readily 
ejecting a pen 
from its holder 
without soiling 
the fingers has 
been invented by 
Joseph H. Brem- 
er of Tampa, 
Florida. His pen- 
holder terminates 
in inner and outer 
sleeves, which are slotted longitudinally 
from their outer ends. In this slot a 
pen-ejecting bent steel wire slides to 
push the pen along. The shank of the 
wire is formed into a ring, which en- 
circles the penholder. To remove the 
pen the ring is grasped and forced to- 
ward the end of the holder, and the bent 
steel wire pushes off the pen-point and 
thus spares the fingers. 

















A bent steel wire 
ejects the pen 
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went down into the cellar. Presently she 
emerged, bearing an armload of what 
every one would call rubbish. The 
straw casings of wine bottles had been 
accumulating below for years, and her 
husband had planned to burn them some 
day. The straw was a nuisance, a fire 
menace, and a possible hiding place for 
rats. It proved to be anything but 
rubbish. 

It was not damp or dirty, except for a 
bit of dust that could be shaken off, 
That clever wife immediately set about 
tacking the straw casings upon the 
frame of the summer-house. It was the 
lightest sort of work, just a tap with 
a tack hammer and the wisp of straw, 














Straw bottle-casings and a tack-hammer bound by its strands of twine, was in 
made this pleasant thatched garden-house place. The casings were overlapped 
like shingles, so as to shed a light rain- 

A Summer-House from Straw fall, and the roof was treated in the same 
Bottle-Casings way, the peak being topped with half 


HE was the thrifty wife of a restau-§ a dozen casings bound into a conelike 
rateur in a California suburb and ornament. When a round table and a 
the gardens about the establishment few chairs were set inside the summer 
made it a point of interest for motorists house, it turned out to be one of the 
from the city. The ambitious little lady most popular corners of the place. 
thought that a summer-house among 
the palms and acacias would improve the 


grounds, but building material was ex- A Water-Wagon in Actual Use 
pensive and so was expert carpenter REAL water wagon, with passen- 
hire. She was determined and practical. gers, may be seen in the accompany- 


“If I will furnish half the building ma-  jng illustration. These men are not on 


terial, and half the labor, will you the water wagon for moral purposes, 
furnish the other half?” she asked her put are engaged in towing huge rafts 
husband, and he agreed willingly to the of jumber through the shallow water at 
plan and thought nothing more of it (Carleton Point, Prince Edward Island. 
until he saw carpenters at work erecting ne raft is visible at the extreme right 
a very light skeleton of a summer-house. of the picture. The great weight of 
It was a frame of the lightest and cheap- |ymber necessitates the employment of 
est wood—a few slender uprights on a_ six horses, which have become accus- 
circular ground plan and flexible half- tomed to wading and seem to like it, 
inch boards which could be bent about especially in hot weather. 
them in a circle, the posts spaced four 
inches with an allowance for a door and 
a small window. It was a 
half-day’s work for two 
men. ‘But that is no sum- 
mer house!’’ the husband 
exclaimed. ‘‘Thereisnoshel- 
ter there from wind or 
sun. It’s no better than 
an onion crate!” 

“Wait and see,’’ rejoined 
his good wife. ‘‘My share 


of the summer house has By means of this water wagon men and horses huge lumber 
not been contributed.’’ She rafts are towed through the waters of Prince Edward Island 
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The checkered chart is a new and painless device, which quickly teaches the mysteries of 
multiplication, division and subtraction to the most reluctant pupil 


Learning Arithmetic With a 
Woman’s Invention 


HE reason we honor Miss Albertina 

Bechmann this month is because 

she has invented a painless way of 

learning the multiplication, division and 
subtraction tables. 

Her invention consists of a board on 
which are printed rows of figures from 
o to 144. The rows are separated by 
grooves. If you want to find out what 
6 times 4 is, all you have to do is to find 
the figure 6, at the top of the board, and 
the figure 4 at the side, and to place a 
ruler in the groove nearest 6, as shown 
in the photograph, and another ruler in 
the groove nearest 4. In the corner made 
by the two rulers you will find your 
answer, 24. 

If you would divide 24 by 6, you place 
one ruler between 6 and 24 and the 
other ruler in the groove running at 
right angles to 24, and, presto! you 
have your answer, 4, at the outside end 
of the second ruler. Also, by Miss 
Bechmann’s painless system, 8 times 0 
is never 8, as many children think. It 
invariably shows that 8 times 0 is 0. 

If you would know what 6 plus 18 is, 
you hunt up the 6 column, and under- 


neath the 18 you will find your answer, 24. 
If you would subtract 6 from 24 you would 
find your answer, 18, right above 24. 





Austria Exhibits Paper Substitutes 
for Cloth 


T was announced last November by 
the Austrian Ministry of War that 
paper vests and foot coverings had been 
received for the forces in the field, and 
that the officials should instruct the men 
that paper, as a poor conductor of heat, 
was an excellent protection against cold. 
Attention was also called to the hospitals 
that paper was a good substitute for 
fabric, and that cellulose wadding af- 
forded a sanitary dressing for wounds. 
Later, at the suggestion of Max 
Schuschny, an exposition of paper prod- 
ucts designed as protection against cold 
and a substitute for cloth, was held. 
The invitation to exhibitors brought 
fifty, and within five days twenty 
thousand persons had visited the exposi- 
tion. Of all the useful articles exhibited, 
perhaps the most important was the 
“Danish quilt,” consisting of crumpled 
newspapers. These coverlets have been 
used extensively for hospital purposes 
in the royal palace of Austria. 












































The bed can be set up in a few minutes 
and shelters the tourist from wind and rain 


An Automobile-Bed for the Tourist 


HE delightful independence of tour- 

ing in an automobile can be 
improved upon by means of an autc- 
mobile-bed. Wherever nightfall over- 
takes the traveler, he can make up his 
own cot and sleep in his own tent, 
completely sheltered from wind and rain 
and with no expense for a hotel room. 

__ The metal frame of the bed is jointed 
in the middle; and a leg is attached at 
this point on either side. A cross-bar 
connects the legs, so that they will 

_swing together when the bed is being 
folded up. One end of the frame pivots 
on a shaft secured to the side bars of 

- the automobile, as shown in the illustra- 

tions. The two outer legs are pivoted 
to the frame. 





Some Ingenious 
For the 


A New Ford Folding Bed 
entire bed equipment’ which 


N 
A weighs but fourteen pounds, and 
which may be folded and packed away, 
with the exception of blankets and com- 
forters, in a tool box, is the latest thing 
devised for Ford owners who wish to 
avoid hotel bills. The equipment in- 
cludes a piece of strong canvas, two poles 
or iron bars for spreaders, one for the 
foot and the other for the head; four 
half-inch iron rods for supports leading 
from the car-top supports to the four 
corners of the canvas mattress, and four 
ordinary straps with buckles. 

No changes need be made in the car 
other than to put two brass or iron 
rings in the dash to which the front 
straps are fastened. The half-inch rods 
resting at opposite angles on the car-top 
supports hold the canvas mattress above 
the seat tops, thus giving ample room 
beneath for ‘‘lower berths’’ for the chil- 
dren, while the straps running from the 
four corners of the mattress to rings in 
the dash and rings in the rear are 
buckled taut to keep the mattress from 
sagging. The bed is more rigid, due to 
this method of securing it, and it will 








When not in use, the legs are swung 
up against the frame; the outer half of 
the frame is folded over the inner half, 


















or foot of the bed; and the whole lifted 
to an upright position against the beck 
of the tonneau. Small ratchet wheels at 
each of the joints are provided for 
holding the legs in position and also for 







easily support two grown persons. 


This car may be truly nicknamed “The 
Flying Bedstead” 


With or without a tent the bed equip- 


locking the entire frame when folded up. 


A light metal framework is provided to 
be set up over the bed. Curtains are 
stretched over the frame to form a sort 


of box-tent, as shown in the illustration. 


ment comes in handy on touring trips. 
For instance, it may be used as a loung- 
ing hammock by attaching short ends 
of rope at either end of the canvas bot- 
tom, or it may be used as a table-cloth. 
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New Accessories 
Touring Car 


Rain Protector for Automobile 
Wind-Shield 


HERE a wind-shield is used for 

the front of an automobile, the 
driver’s view is dimmed by rain falling 
upon the glass. This is often a great 
drawback in running the car. Various 
means have been suggested for keeping 
wind-shields clean. The accompanying 
illustration shows one which has at 
least the merit of originality. A rotating 
propeller is used to drive off the rain 
drops. It is claimed that this is accom- 
plished effectually, at the same time not 
obstructing the view, for it is a well- 








~~. 


This propeller blows 
the rain away from the 
wind-shield 














known fact that one can look through a 
rapidly rotating propeller. 


A Handy Automobile Grease-Gun 


NEW grease-gun which saves the 

automobile man trouble when his 
machine needs lubricating, has been 
placed on the market. It consists of a 
can of grease. Attached to its side is 
a pump gun which pushes a quarter 
pound of grease into the casing every 
time the pump is pulled up and pressed 
down again. To prevent the grease 
from escaping when the gun is not in 
use, a long rubber hose with a patent 
stopper is provided. 


























With his hood made of tough glass, the driver 
can examine his motor while speeding along 
the road 


A Glass Hood for Automobiles 


SEFUL and practical is the auto- 

mobile glass hood built recently by 
Earl C. Anthony of Los Angeles, Cali- 
fornia. True, hoods of isinglass have 
been used, but they are easily broken 
and destroyed. This creator of novelties 
realized this fact, and as a result of his 
determination to eliminate this draw- 
back came the glass ‘‘machine house.”’ 

















With one stroke a quarter-pound of grease 
is forced into the casing 











Chasing Butterflies for Money 


By J. McDunnough 









M ace or less periodically a lurid 


account crops out in the news- 

papers to the effect that some 
millionaire, usually a member of the 
Rothschild family, has paid a fabulous 
sum for a butterfly—a sum ranging any- 
where, according to the vividness of the 
reporter’s imagination, from five hundred 
dollars to ten thousand dollars. The 
effect on the average reader is either to 
cause a sneer of pity that anyone, even 
a millionaire, can be such a fool as to 
part with so much money for so frail 
and useless an object or else to create the 
impression that it is simply necessary to 
go out on the front porch or into the 
back yard with a hat or broom or make- 
shift net, knock down some unwary 
member of the butterfly family which 
happens to stray within reach, impale it 
on a-pin in a cardboard box and ship it 
post haste to the aforesaid millionaire 
in order to receive by return mail a sub- 
stantial check. 

These newspaper tales seem to have a 
common origin in the fact that some 
twenty or thirty years ago an expedition 
to one of the islands of the Malay 
Archipelago was financed by a member 
of the Rothschild family. One of the 
prime objects.of this expedition was to 
secure specimens of a large butterfly of 
a pure black.color of which only a single 
specimen was known at the time. In 
this the collectors were perfectly success- 
ful. Besides securing specimens of the 
species in question, however, the ex- 
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pedition brought back a vast quantity 
of other material of great scientific 
value. The total expenses were doubt- 
less considerable, probably well above ten 
thousand dollars; but it was not correct 
to assert, as it was asserted at the time, 
that this sum had been expended for a 
single butterfly. It was not spent even for 
specimens of a single species of butterfly. 

The variety of butterflies is not as a 
rule due to the fact that there is actually 
a great scarcity of certain species in 
Nature, but rather because these species 
frequent inaccessible regions or countries. 
Those brilliant metallic blue butterflies 
of South America, the giant Morphos, 
generally fly in the tree tops of almost 
impenetrable jungles, making their cap- 
ture on the wing very difficult and almost 
impossible ; today, however, collectors 
armed with field-glasses search certain 
trees for the caterpillars which can often 
be secured in good numbers without any 
more difficulty, after they are once 
located, than that of climbing the tree 
and cutting off the twig on which the 
caterpillar rests. By confining these 
larvae in jars cr cages with a sufficient 
supply of the food plant they undergo 
their transformation just as well as or 
even better than in a natural state. In 
due course of time the butterfly emerges 
and is thus secured in much more perfect 
condition than if it had been caught on 
the wing. As a consequence of the 
increased supply the price of these 
species has dropped tremendously during 
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the last twenty years, many of them 
being today obtainable at the cost of a 
few dollars per specimen. The same 
thing is true of the brilliant Ornithopter- 
as of the Indo-Malay region, those huge 
butterflies with a wing expanse of from 
five to eight inches, and whose color is a 
combination of velvety black with either 
green, yellow, orange or blue. F ift y 
years ago in ofder to secure these species 
it was necessary for a collector practically 
to take his life in his hands and penetrate 
unknown regions inhabited by fierce 
head-hunting tribes; today, owing to 
the advance of civilization and the im- 
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provement in means of transportation, 
numbers of the species appear on the 
market each year; the natives have 
been trained to hunt for the caterpillars 
and breed perfect specimens of the insect, 
and whereas in former years collectors 
would regard even tattered and torn 
specimens as almost priceless, today for 
a few dollars a specimen perfect in every 
respect may be. purchased. 

In the Palaearctic region all species of 
butterflies from Tibet have always 
commanded a high price owing to the 








Many butterflies are easily raised in captivity from cocoons picked off trees 
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The professional butterfly chaser uses every artifice in order to capture his winged prey. 
The time-honored net is supplemented by light at night, in order to apply practically the 
effect of flame on moths. An umbrella is a handy receiver for cocoons shaken from bushes 


virtual impossibility of European col- 
lectors penetrating into the country; of 
late years, however, the Catholic mis- 
sionaries who have succeeded in estab- 
lishing themselves in this region have 


been instructed by Mr. Charles Oberthur 
of Rennes, France, the owner of the 
second largest private collection of 
butterflies in existence, in the capture of 
insects and they in turn have trained 
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some of their native converts. Through 
their agency large numbers of species 
which formerly were of extreme rarity 
or even unknown to science have been 
obtained. 

Another region which furnishes numer- 
ous interesting and highly prized but- 
terflies is the high mountain ranges 
of Central Asia, the Panier Range and 
the Thian Shan Mountains. Formerly 
species from these localities were scarcely 
known outside of Russian collections, but 
about eight years ago they began to ap- 
pear on the market in enormous quanti- 
ties. A Russian who had been com- 
missioned by the Hagenbecks of Ham- 
burg to secure live specimens of the 
snow leopard occupied his spare moments 
and those of his men in the early morning 
hours by picking the half-frozen butter- 
flies off the flower heads on which they 
had rested over night. To judge by 
the quantities he secured by this method 
the region must have been a veritable 
Eldorado for the butterfly collector. 
As a result of his activities several 
species which formerly commanded a 
price of from ten dollars to twenty dol- 
lars a specimen became an absolute 
drug on the market and were almost 
given away. 


Two Hundred Dollars for a Glittering 
Butterfly 


Of course there still remain some rare 
exotic butterflies for which possibly a 
wealthy collector might be willing to pay 
from one hundred dollars to two hundred 
dollars a specimen, but such species can 
almost be counted on one’s ten fingers; 
and it is safe to say that within the next 
fifty years even the price of these will be 
considerably reduced, for as soon as col- 
lectors become acquainted with their 
habits and haunts and succeed in 
breeding them the supply will at once 
increase. 

In our own country, where half the 
indigenous species of butterflies known to 
science have been described within the 
last sixty years, there is probably no 
species for which more than five dollars a 
specimen would be paid, and the ma- 
jority of species could be purchased for 
less than one-tenth of this sum; the 
rarest ones are those frequenting the 
desert regions of the Southwest and the 


great barren lands of the Far North. 
The inaccessibility of these regions is 
again the cause of the rarity, for the very 
fact that they have remained unmolested 
in their haunts by man and his civiliza- 
tion is proof enough that at certain 
seasons they should be found in large 
numbers. 

In this connection, and as an illustra- 
tion of the contention, the following story 
is told at the expense of one of the best 
known private collectors in the country. 
In the early eighties a collector brought 
back with him from Arizona two or three 
specimens of a new species of butterfly 
which he had obtained at considerable 
risk to life and limb by climbing some 
precipitous crags around which they 
were flying and hanging there by toes 
and finger nails until an unwary insect 
came within striking distance of his net. 
For years no further specimens could be 
obtained and finally, after making an 
unsuccessful trip to Arizona in search of 
the species our collector let it be known 
throughout the district that he would 
pay two dollars a specimen for all caught 
and brought to him. Imagine both his 
delight and consternation when a native 
son arrived one fine morning with over 
one hundred specimens of the long sought 
species which he had captured with the 
greatest ease congregated around a moist 
spot on the ground in some remote 
canyon. It is said the collector kept his 
word and purchased the specimens, but 
needless to say the offer no longer holds 
good. 

When one considers that the number 
of private individuals willing and able 
to purchase specimens is very small and 
that further there are seldom any repeat 
orders after a small series of specimens 
has once been obtained, it stands to 
reason that as a commercial enterprise 
butterfly collecting is less attractive than 
selling clocks. On the other hand as a 
delightful means of spending one’s spare 
moments it cannot be too highly recom- 
mended; the eye is trained to observe, 
the body is invigorated in the chase, the 
brain cleared of cobwebs by the fresh, 
pure, country air, and finally there is 
always the possibility of securing a 
little extra pocket money by the disposal 
of rare species which one has succeeded 
in running to earth. 
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“Once Over” and the Road 
Is Done 


HERE has been put to work on the 
roads in the vicinity of Philadel- 
phia, a new and interesting piece of 
road-making machinery, which is attract- 
ing attention because it performs several 
operations at once. After one passage 
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Drainage is essential in road main- 
tenance, but it is impossible where there 
is a thick growth of vegetation at the 
sides of the road. Three trips over the 
road during the spring and early sum- 
mer not only place it in good condition, 
but keep down this vegetation for the 
entire summer. 

The apparatus will make a 











roadway thirty feet wide or 
may be adjusted to one-half 
that width. While its work 
is most effective in rejuvenat- 
ing an old road it may also 
be used for building new 
roads in connection with an 
ordinary tractor-blade grader. 


Some Record Dredging at 
Panama 


HE Cascadas, the largest 








Two treatments of the roadway during the season 


keep it in excellent condition 


over a poorly-built or worn-out piece of 
roadway, the surface has been planed, 
scarified, rolled and left in good condi- 
tion for use. The “once-over”’ is all 
that is necessary at the time. If a 
roadway is treated by this machine two 
or three times at intervals 


~ all-steel dredge in the 
world, which made three new 
high records for dredging in 
the Culebra Cut at Panama, 
can remove thirty-five thousand tons 
of material with ease every working day 
of twenty-four hours. The heaviest 
train ever hauled by one locomotive, 
from Baltimore to Philadelphia, con- 
sisted of fifty-five cars with four thou- 





during the early part of the 
season .it is in reasonably 
good shape for months of 
service. 

The machine, necessarily 
heavy, weighs about eighteen 
thousand pounds. Itisdrawn 
by a traction engine of from 
twenty-five to forty horse- 
power, according to the char- 














acter of the work to be 
performed. There are two 
low-hanging blades on either 
side; as the machine passes 
along, these scrape off the surface 
of the road at the sides, bringing the 
loose earth to the center. The scarifier 
cuts off the hummocks in the center of 
the grade, which is then packed down 
hard by the action of the roller. A 
feature of the roller’s work is that the 
crown of the road is as nicely rounded 
as if done by hand. 


A traction engine pulls the machine which performs 
the three functions of scraping, cutting and rolling 


sand four hundred and one tons of coal. 
The output of the Cascadas.on one day, 
however, weighs more than the contents 
of eight such trains. Furthermore the 
Cascadas is an all-American product, de- 
signed, constructed and erected in this 
country by a company which is the larg- 
est manufacturer of its kind in the 
world. 
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A Fender for London Omnibuses 


THE darkening of London streets, 

in the presence of hostile Zeppeiins, 
has given rise to a new danger—that of 
being run down by automobiles. Many 
such accidents have already been suc- 
cessfully averted by a new device which 
is attached to the front of the automo- 
bile. Two heavy arms project forward 
from the axle and support a piece of wood 
two feet long and one foot wide, placed 
on end, face forward, directly in front of 
the wheel. 

At the base of this guard is a rubber 
attachment, consisting of a short length 
of large rubber tubing, the axis being 
horizontal. Above is a similar piece of 
rubber of smaller diameter, its axis 
placed perpendicularly. These rubber 
pieces are further strengthened by curved 
metal pieces on their inner surfaces next 
to the board. 

Whichever way the wheels turn, the 
guards remain in the same relative posi- 
tion, since the projecting arms are at- 
tached to the rotary portion of the axle 
next to the wheel. This attachment, 
simple as it may seem, effectually pre- 
vents running over a pedestrian by 
pushing him out of the way. 

The exigencies of war have given rise 
to many such safety expedients. The dan- 
ger from darkened streets is only one of 


the many problems to be dealt with. Even more 
serious difficulties have to be met on the continent. 

















A magnet tied to a string picks up clips 
and pins and thus saves money 


He Did It With His Lit- 
tle Magnet 
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ATHERING up the 
fragments, as the Bi- 

ble tells us, is a sure way to 
a life of plenty. Even so 
elusive and ephemeral a’ 
thing as the soap bubble is 
being conserved in these 
days of scientific manage- 
ment and office efficiency. 
Even the office boy has 
heard the call of thrift, and 
has answered it by attach- 
ing a string to a magnet and 
pulling it over the office floor 
and pushing it into inac- 
cessible corners, the result 
of which has been an ac- 
quisition of pens, pins, paper 











The rubber guards strike the body and gently tosses it 
to one side away from the heavy wheels 


clips and numerous office 
accessories which would 
otherwise be lost. 
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Why a Featherduster Is Like a Fly 

NYBODY can see a feather duster 

in the hands of the housekeeper, 

but it takes a microscopist to discover 
that the fly uses a similar duster in the 
characteristic and amusing performance 
known to children as “fiddling.” From 
its own viewpoint the house-fly is neat 
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nal claws are hairy. The fly is evidently 
annoyed by the dust, and much of its 
spare time seems to be devoted to the 
fiddling process. A microscopist who 
wants to prepare a fly for microscopical 
study usually allows it to develop under 
a. bell glass, or in some other condition 
in which the dust cannot soil the speci- 

men, The accompanying 











illustration of a fly’s fiddling 
legs show, even under the 
highest power of the micro- 
scope, not the slightest par- 
ticle of dust, because the fly 
was prepared immediately 
after such transformation. 
The purpose of the picture 
is to display the feathery 
legs in their fiddling posi- 
tion, free from dust. The 
freedom from dust is, in 
this instance, due to the skill 
and ingenuity of the micro- 
scopist, not to the diligence 
of the fly. 

The moral of the picture: 
A feather duster in the 
hands of a diligent house- 
maid can spread more dis- 
ease germs than a hundred 
flies with their microscopic 
feather dusters, and the 
mechanism is the same. 
Campaigns against the fly. 
should include the duster-, 
wielding housewife. Pla- 
cards should be exhibited with 
pictures of a fly and a house- 








With these featherduster - like 


and cleanly, but it cares not where it 
scatters its dust, nor how much it in- 
conveniences and menaces human be- 
ings. The fly dusts its body with praise- 
worthy industry and continuity, passing 
one leg over the other with a peculiar 
rolling motion, using each like a feather- 
duster, and the leg being dusted as an- 
other duster. 

Under the microscope, the legs, not 
only of the house-fly but of others re- 
lated to it, are seen to be covered with 
hairs and: bristles, which under low pow- 
er, give the entire leg a feathery ap- 
pearance. In some flies even the termi- 


legs, the fly spends 
much of his time freeing himself from particles of dust 


wife and with this legend: 
“These two animals spread 
disease with their feather- 
dusters.” 


Paraffin Protects the Labels of 
Chemical Bottles 


F the amateur chemist will paint a 

thin coating of paraffin over the la- 
bels of his reagent bottles with a fine 
brush he will be saved much time and 
bother in replacing labels. The paraffin 
will prevent any drops of reagent from 
attacking and badly discoloring the la- 
bels. Most reagents do not act on paraf- 
fin. The paraffin coating should extend 
about one-quarter of an inch beyond the 
edges of the label. 
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-RAY- pictures have been used as 

x evidence in law suits brought for 
personal injuries in order to show 

the injured parts clearly. To mark the 
negative for identification, lead letters 
(opaque to X-Rays) have been used, ar- 
ranged at one 


X-Rays and the Law 





New York, has invented and patented 
a method of authenticating X-Ray 
plates which will allow him to mark.the 
injured part and arrange a label directly 
on or beneath the injured part. It is 
impossible to “fake” the photograph. 
After the 





side of the 
part photo- 
graphed. This 
method did 
not eliminate 
the possibil- 
ity of fraud, 
and hence the 
photographs 
so marked 
were not al- 
ways accept- 
able to the 
courts. There 
was no way 
of proving 
that the name 
and date on 
the picture 
‘were not 
forgeries. As 
a result some 
fifteen States 
have passed 
laws. which 
prohibit the 
courts from 
receiving an 
X-Ray pho- 
tograph as 


pyed by:- Emery & Co,, 


@ of injury:- Practure of 








photograph 
has been tak- 
en, the frac- 
ture is dis- 
tinctly seen 
through the 
label. Thus 
the method 
overcomes 
the objection 
to the lead 
letters here- 
tofore em- 
ployed, and 
at the same 
time the vari- 
ousStatelaws 
are obeyed. 
The label is 
so pliable 
that it may 
be used on 
curved parts 
of the body 
and in con- 
nection with 
celluloid films 
or plates. 
When _ used 


with a cellu- 








evidence un- 
less the plate 
or card on 
which the name, address, date and _re- 
marks are written is placed either under 
or over the parts injured. Suppose the 
bones of a hand are broken and the 
fracture is to be photographed. It will 
be necessary under the law in question, 
to place a label directly on or under the 
injured part in order to make the 
photograph acceptable to the court. 
The lead letters heretofore used cannot 
be arranged in this manner; they hide 
the fracture and thus vitiate the eviden- 
tial value of the photograph. 

Dr. Aurelius De Yoanna, Brooklyn, 


To be used as evidence in an accident case, an X-Ray 
photograph must have a label which could not possibly 
have been forged 
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loid plate the 
label may be 
placed on the 
plate or film or on the injured part and 
the X-Ray taken in the usual manner. 

The label itself is made of lead, tin- 
foil, or any other material opaque to 
X-Rays, so that when written on by a 
pencil, pen, stylus, typewriter or other 
device the writing will become trans- 
parent to the X-Rays. Hence, the 
written or printed matter on the label 
may be easily read, and the fracture 
beneath the label carefully studied. This 
label complies with the law and at the 
same time does not injure in any way 
the finished photograph. 
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Motor-Truck’s Energy Runs a 
Pipe-Threader 

NDREDS of arc lamps have been 

transferred from wooden pole sup- 
ports to the structural iron work of the 
elevated railway, in Philadelphia. To 
do this, several miles of pipe had to be 
threaded and cut to varying sizes. The 
cutting and threading work to be done 
advantageously had to be done as the 
work progressed. 

Out of this necessity a novel motor- 
driven pipe-threader was built by the 
superintendent of the electric company. 
A portable truck was equipped with a 
screw-cutting machine, driven by electric 
motor. The energy for its operation was 





a on 


Current from the truck furnishes power 
to the screw-threading machine 


furnished from the storage batteries of 
the truck used by the company for the 
transportation of men and material. The 
pipe-cutter was set up at any desired 
location, the necessary wire connections 
made, and it went to work. It was 
moved along and no time was wasted de- 
livering pipe back and forth between the 
work on the street and the company’s 
shops. 


Oiling the V’s on a Lathe 
O keep the V’s of the lathe bed oily 
and in condition, a piece of heavy 
felt should be glued over the V’s on the 
four wings of the carriage. The felt 


should be almost saturated with oil each 
day. As the carriage moves back and 
forth over the V’s, the oil will spread 
over the surfaces in contact and emery 
and grit will be prevented from accumu- 
lating between the carriage and the lathe 
bed. 
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Slow-Setting Plaster of Paris 

HE rapidity with which plaster of 

Paris becomes hard when mixed 
with clear water in the ordinary manner 
often proves to be a very objectionable 
feature, especially if one desires to do 
several little jobs with one mixing of the 
plaster. To overcome this fault, if the 
plaster is mixed with water to which 
has been added an equal quantity of 
strong cider vinegar the plaster will re- 
main soft and workable for a very much 
longer time than when mixed with wa- 
ter alone. 





Adjustable Light-Holders for 
Factory Illumination 


OWS of machines are peculiarly 

hard to illuminate economically 
without some such arrangement as is 
provided with a new adjustable holder 
which has just found its way into the 
market. By its use all machines can be 
lighted to save current and to prevent 
eyesight troubles on the part of the op- 
erator. 

The new device is made of steel tub- 
ing and equipped with one or two joints 
which make the light adjustable. Long 
rows of machines, such as sewing ma- 
chines, linotypes, drafting rooms, and 
the like, are individually lighted by 
standards with the globe in a steel shade, 
and all the wires lead to a long conduit. 
Where tables are not permanently estab- 
lished the standards can be fastened to 
the floor or to the walls. 





These adjustable light holders will 
solve many a difficult problem in fac- 
tory lighting 


For Polishing Furniture 


Tt HE polish generally used on mis- 

sion furniture is the dull wax fin- 
ish. If, instead of applying only wax, 
alternate coats of boiled linseed oil and 
wax are used, a polish will be obtained 
which is brighter and more durable 
than the ordinary finish. 
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to dispose of a burglar is to scare 

him with the thing he most fears, 
and that is a pistol, a Chicago man, R. 
C. Mayberry, has devised an apparatus 
which will fire off cartridges and do the 
scaring automatically at the very mo- 
ment the burglar begins work. 

The burglar unwittingly sets off the 
contrivance himself and does his own 
frightening, as it were. This is accom- 
plished through the aid of numerous 
push-buttons or other switches, located 
at points along the path a burglar must 
pursue in entering a building. Thus, 
the: raising of a window will close cone 
of the switches and cause the contrivance 
to operate. If, once inside, the burglar 
should stumble over a string stretched 
across his path or step on a loose 


RR ‘te dispose « that the easiest way 


Making the Burglar Chase Himself 





operates a small bolt-lock and_per- 
mits the bottom door of the box to 
drop down, at the same time starting 
up the clockwork with its resulting 
exploding of the cartridges and ringing 
of the alarm-bell. As the bottom door 
drops down smoke from the cartridges 
escapes. 

The burglar either departs before he 
has had any opportunity to secure loot, 
or else leaves so many clues behind in 
taking his ill-gotten goods along that 
his ready apprehension later is an easy 
matter. The robber has no means of 
knowing, of course, whether the shots 
are coming from a mechanical contri- 
vance or from an outraged householder’s 
revolver. He never stops to inves- 
tigate. 





board, a fusillade will surely 
greet him. As soon as he 
operates one of the numerous 
switches, his presence is prompt- 
ly heralded far and wide by 
powder, smoke, and noise. 

The device is in part mechani- 
cal and in part electrical in 
nature. Housed in a small box 
about five inches square and 
ten inches long, it is preferably 
suspended from or attached to 
the ceiling of a room. Hence, 
it is out of the way and less 
accessible to would-be tamperers. 

The mechanical part of the 
apparatus consists of a small 
clockwork mechanism which 
rings a high-pitched bell on the 
principle of an alarm-clock. The 
slow unwinding of the spring as 
it operates the bell, causes a 
cam-like contrivance to revolve, 
at each successive turn releasing 
a firing-pin on one of five .44 
blank cartridges located in a 
metal bar nearby. . 

The electrical part of the 
mechanism comes into play in 
starting. The burglar’s closing 
one of the switches causes cur- 
rent from dry-batteries, located 













BATTERIES, } 


PUSH BUTTON 


SOLENOID 








within the box, to be sent 
through a small solenoid. This 
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Five blank cartridges are fired in rapid succession 


when the window is opened 
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of the propellers. 


Punctured Zeppelins 

“CSOMEWHERE in England’’ there 

lies the mangled and crushed 
remains of what was once a bomb- 
dropping Zeppelin. In the mass of 
wreckage large fuel tanks, twisted net- 
work, a propeller which escaped un- 
scathed in its downward plunge, testify 
mutely to its colossal size. But as to 
the number of the craft, the identity or 
size of its crew, and the location of the 
spot which unwittingly proved to be its 
grave, no one, save those in authority, 
knows. The hand of the censor is on 
the mouth of every eye witness. 

As far as the actual capturing or 
enforced landing of Zeppelins over enemy 
soil is concerned the campaign waged 
by Germany has been a notable success. 
With the possible exception of the 
“L 77,” which was brought down near 
Revigny, France, the Allies have little 
definite recent information of the con- 
struction and features of these dread- 
noughts of the air. The “L 77,” French 
discovered, possessed a fifth propeller 
which was attached to the stern gondola 
and which was driven directly from an 
additional engine. Hence, there were 
five engines in all, capable of developing 








The only part of the craft which escaped undamaged is one 
An idea of its size may be had by comparing 
it with the spectators in the distance 


a total of one thousand horsepower. 
The crew is believed to have numbered 
twenty-three men. About one and a 
half tons of bombs were carried. One 
official described the bomb-releasing de- 
vice as consisting of a hook which was 
opened by an electrical apparatus con- 
trolled by a push-button in the central 
cabin of the airship. No armament 
heavier than ‘machine-guns was carried. 

The most recent attempt to salvage a 
marooned Zeppelin was made by the 
English when the ‘“‘L 15” was forced to 
land off the Kentish Coast after it had 
been damaged by an_ anti-aircraft 
battery. . After the crew had _ been 
rescued a trawler attempted to tow the 
water-logged airship to harbor, but the 
dead weight proved too much and it 
sank. England was thus thwarted in 
an attempt to examine at her own time 
and convenience the character of the 
aircraft used against her. 

From such airships as’ have fallen 
into the Allies’ hands, however, comes 
the information that Count Zeppelin is 
breaking away from the pencil form so 
long established by him and that he is 
building his new destroyers in a stream- 
line shape. 
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“‘Dead” Zeppelins tell no tales, but when they 
plunge to death over the enemy’s territory, as 
this one did, their seared and twisted remains 
reveal facts of the highest military importance. 
The fuel tanks, the mass of bent ironwork, the 
tattered pieces of envelope, and what is believed 
to be the skeleton of the elevating part of the 
steering mechanism (below) all aid the aero- 
nautic engineer in restoring the great bulk of the 
craft in his mind’s eye 





























AU GHas we may 
at woman’s van- 


ity, it is never- 
theless a weakness 
which has been so 
greatly commercialized 
and traded on that 
thousands of manufac- 
turers are maintaining 
large and profitable 


























The Purse Powder-Holder 
































market a small, round, 
cotton or wool contriy- 
ance which was _ used 
in connection with 
the square of chamois 
and loose powder. A 
decided improvement, 
this proved a boon to 
the fastidious lady who 
wished to repair the 
ravages of an_after- 
noon’s shopping to her 
complexion before she 
reached home. _ Still, 
its use also entailed 
waste of powder as well as the incon- 
venience of carrying about on one’s 
person a bulky package from which 
the powder persisted in leaking into 
the purse or pocket where it was carried. 

At last a,very compact and useful little 
novelty has been invented which not 
only combines facilities for carrying 
powder, but also provides compartments 
for the mirror and hairpins, so necessary 











plants solely for 
the making of 
such toilet novel- 
ties and toilet ac- 
cessories as pow- 
der puffs, cases for 
powder puffs, mir- 
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in fastening veils, 
stray locks, etc. 
Half of the lit- 
tle case is made in 
a pocket form to 
hold the powder, 
with a small 
opening at one 
side which is 
closed with a 
clasp. The inside 








rors, rouges of all 
kinds, etc. 

Time was when 
a few women— 
those with more 
vanity or perhaps more temerity than 
others—carried, for the purpose of ap- 
plying powder to their faces, a small 
square of chamois in the center of which 
reposed some loose powder. The rest 
either did not use powder or, if they did, 
dabbed it on their faces only in the 
privacy of their boudoirs. This method 
was unsatisfactory and inconvenient; the 
loose powder was spilled and wasted as it 
was applied. An ingenious and far- 
seeing manufacturer then put on the 


This compact little case contains a mirror 

and hairpins, besides the chamois powder- 

puff. The powder cannot spill out of its con- 
tainer, yet it is always ready for use 
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of this half—that 
is, the side ap- 
plied tothe skin— 
is made of cham- 
ois slashed or per- 
forated so as to permit the powder to sift 
through easily but without waste. The 
other half, which folds directly over the 
puff side, serves as a preventative for the 
leakage of powder and also provides three 
little compartments, one large one for a 
mirror and two smaller ones for hairpins. 
When not in use both sides are held to- 
gether with a clasp fastener, so it makes 
a flat and compact arrangement which © 
may be very easily carried in the purse 
or pocket. 
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Hazards of Motion-Picture Acting: 
Real and Faked 


By E. T. Keyser 


OME people maintain that a camera 

S will not lie. They are correct. A 

camera shows exactly what happens; 

but if you place the wrong construction 

upon what you find in the picture that 
is entirely your own fault. 

If, in a screen comedy, an automobile 
proceeds casually to ascend the front of 
a skyscraper, don’t miss the remainder 
of the reel by rushing to the box office 
to enquire the make of the machine. 
Perhaps it has not such a very good hill- 
climbing record after all. Had you 
watched the filming of that particular 
scene you would have observed that a 
representation of the skyscraper’s front 
elevation reposed flat on the floor and 
that the automobile traveled over it in 
the usual manner, while, above it, and 
with lens pointed downward, the motion- 
picture camera was recording the fact. 

A most wonder- 
ful exhibition of 


acters lightly vault to the top of a wall 
which would have baffled the crack pole- 
vaulter of your old college team? The 
actor is photographed while making a 
short jump from the ground. The 
cameraman ceases grinding while the 
jumper ascends the wall via a ladder, 
placed out of range of the lens. Then the 
actor jumps down. The second ‘“‘take’”’ 
is reversed and joined to the first, there- 
by showing the superiority of knowledge 
to training. 

But it is not in comedy alone that the 
ingenuity of the cameraman and of the 
cutter is shown. Nellie, the little 
daughter of the engineer, wearied by a 
long day’s quest of the elusive buttercup, 
goes to sleep on the railroad track, with 
her downy cheek pressed close to a fish- 
plate. Papa, driver of the crack flier, 
with the Limited in tow, rounds a curve 

and sees with hor- 





athletic prowess, as 
evidenced by a 
swimmer’s ability 
to jump from the 
water to a spring- 
board ten feet 
above, was pro- 
duced by the simple 
method of having 
the aquatic Sam- 
son run backward 
along the board and 
jumpoff backwards. 
Then the film was 
run through the pro- 
jecting machine re- 
versed, presenting 
indisputable evi- 
dence that the fly- 
ing fish of the trop- 
ics had found a 
human rival. 
Speaking of 
jumping, have you 
noticed the effort- 








ror his angel in the 
path of the iron 
monster. To stop 
the train is impossi- 
ble. Must Nellie 
die! Perish the 
thought. With an 
agility bespeaking 
long practice in sav- 
ing little Nellies, 
papa climbs for- 
ward on his engine, 
reaches the cow- 
catcher and, just as 
its cruel bulk is 
about to crush out 
the fair young life, 
leans over and tri- 
umphantly raises 
his child in his 
strong right hand 
_and out of harm’s 
way. 

Before complain- 
ing to the S. P. C. 
C. of the reckless 








less manner in 





which comedy char- 


Helen Gibson playing the leading role in 
a breathlessly exciting railroad drama 
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manner in which 
children’s lives are 
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The cold shudder caused by witnessing a death struggle on 
the edge of a precipice, with the final thrust which hurls the 
villain into space, has no basis in fact. Just as 

he is about to fall, the 

camera is 





stopped, a dummy substi- 

tuted and the action re- 

sumed. As'soon asthe dummy 

is spattered on the rocks below, 

the camera is again stopped and 

the real man assumes the position of the dummy. 
Mark Swain and Chester Conklin are here 
shown about to fall from a real aeroplane in 
this safe but photographically horrible way S When the picture in the circle 
is viewed on the screen, it 
will tell the story of a hair- 
breadth escape from destruc- 
Sy) tion, but when it was enacted, 
J the train was moving very 
slowly and the daring leap 

was made with deliberation 
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Above, a leap for life. 
This-jump was not faked 
y — £ » 


r \" 
y/ ‘" 


A wrecked bridge makes a good setting for a film story 
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Above, a rezl water scene. Ability to swim and dive is 
invaluable to the moving-picture actor. In some instances, 
the “struggle for life’ which appears on the screen is not 
faked. Below, a horrible train wreck from which some 
cherished heroine miraculously escaped 

















Above, jumping from a 
burning building into a 
net. Below, Pearl White 
rescued from drowning 














‘ 4, aa is In circle, Helen Gibson, former telegraph operator, and 
Robyn Adair “playing” on a railroad bridge 
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with a most natural jump. Then 
the cameraman ceases turning 
while the car is brought to 
the other side of the prostrate 
one, with the back of the rear 
tires touching him this time. 
Quick throwing of the lever into 
speed forward produces another 
jump. The whole performance 
looks very tragic when it gets on 
the screen. 

Another method is actually to 
bump and push the victim over 
and then to pass over him at slow 
speed with the camera-crank also 
turning slowly. A rather spare 
style of architecture is pre- 
ferred in the victim of this 
method, as clearances must be 
carefully considered. 

But it is not all trick work, 








Douglas Fairbanks has forsaken the regular stage 


for such dare-devil “‘stunts’”’ as this 


endangered to make a few feet of film, 
come and watch how itisdone. Behold 
the locomotive with the engineer on the 
cowcatcher, Nellie in his arms. Observe 
that the train is moving slowly backward 
and that the camera man is grinding 
slowly. Papa lays Nellie carefully down 
on the track; then walks backward to his 
cab. When the film, reversed, is run 
rapidly through the projector, there will 
be another thriller on the screen. 

[N. B.—It is now considered advisable 
to use hard coal when doing this feat, 
since a keen observer in the audience 


however. There are actors of 
the screen whose artistic sense 
or pure dare-deviltry causes them 
to yearn for a realism which lands them 
alternately in the Hall of Fame and the 
hospital. 

Some time ago, Irving Cummings 
worked in a _ picture which called 
for a close-crossing of an automobile 
and a railroad train. Picking his cross- 
ing, he timed a particular train from a 
given point to the exact spot selected for 
the crossing. Then, with a stop watch, 
he timed his car, from a start from 
which he could view the train reaching 
the fixed point. He averaged train and 
car for several days. At last he made 





once noted that the clouds of 
smoke were pouring into the 
stack instead of out of it.| 

Did you ever notice the realis- 
tic manner in which a screen 
motor-car will bump its victim? 
It is so natural that you would 
imagine yourself witnessing an 
actual occurrenceat Fifth Avenue 
and Thirty-fourth Street while 
the traffic policeman’s back is 
turned. There are _ several 
methods by which the operation 
may be performed without losing 
the bumpee’s services for the 
next picture. The victim 





may lie down in the road, right 











up against the front tires and 
the car is started on the reverse 





Helen Gibson makes a safe landing on a horse from 


a crane on a moving wrecking-train 
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the dash. There was enough accuracy in 
his arithmetic to get the crossing but 
he left part of the rear mudgard aboard 
the cowcatcher. The engineer, who was 
the only extemporaneous actor in the 
event, took a week off at the picture com- 
pany’s expense to recover from the shock. 

Not so long ago Anita King, in “The 
Race” went off the end of a broken 
bridge and twenty feet out into the 
water, while an officer was waiting in the 
Hollywood studio 


A Camera Which Can Be Tilted 
At Any Angle 
N photographing natural history ob- 
jects such as skulls, mounted fossils, 
etc., it is often necessary to take a view 
of the specimen as seen from above. In 
most cases the object can be taken off 
its stand and placed against a vertical 
screen with the side to be photographed 
toward the camera. Sometimes, how- 
ever, the object is so delicate that one 





to serve an injunc- 
tion upon her to 
restrain her from 
carrying out the 
performance. Some 
one who had re- 
ceived a tip of what 
was to happen and 
who feared for the 
actress’s safety had 
made a strenuous 
effort to prevent 
the hazardous leap. 

Elmer Thompson 
has just jumped 
his car across a 
twenty-seven-foot 
gap in a bridge out 
in Camarillo, Cali- 
fornia, in the taking 
of a scene for ““The 
Secret Submarine.” 
The car lighted on 
the forward wheels 
with the rear ones 
elevated like the 
hind legs of a 
bucking broncho. 
It was touch and 








dare not turn it 
from its upright 
position, or it is 
too valuable to risk 
handling, or it may 
be altogether. too 
large to do so, as 
for instance in the 
case of a dinosaur 
skull weighing a 
quarter of a ton or 
a completely 
mounted fossil 
animal. 

For such cases, 
there is in use by 
Mr.A.E. Anderson, 
photographer to 
the Department of 
Vertebrate Paleon- 
tology of the 
American Museum 
of Natural History 
in New York, a 
camera of his own 
design, which can 
be tilted at any 
angle, or, in fact, 
turned upside 
down, as shown in 








go whether the 
machine would 
somersault or right 
itself. It happened 
to do the latter. 

In “The Trail of Danger,’’ Helen 
Gibson is swung by the derrick of a 
rapidly moving wrecking train, from the 
saddle of a horse, to the deck of one of 
the cars. 

This combination of cameraman, cut- 
ter and realistic actor is responsible for 
more thrills on the screen than can be 
found in any three-ring circus, outside 
of the posters. The life of a moving- 
picture actor is a series of ‘thrills. 


Sometimes a fossil skull weighs a quar- 

ter of a ton; it cannot be lifted to be 

photographed. That is one reason 
why this camera was invented 


the illustration. 
The camera has a 
ground glass eleven 
by fourteen inches 
and is provided 
with an unusually long bellows. The 
stand supporting it is so constructed 
that the camera when turned upside 
down can project a considerable distance 
beyond the vertical axis on which it 
ordinarily rests. 

With the aid of this camera, Mr. An- 
derson has found it possible to photograph 
anything which presented itself, whether 
it was too heavy to be lifted or too deli- 
cate to be moved. 
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Four four-mule teams are more efficient when pulling together than when separate where 
extensive transportation is necessary. The maximum traction effort required is less than 
four times the maximum for a single team 


Expensive Transportation 


N many engineering projects, the cost 

of transporting equipment and ma- 
terials assumes a very high relative 
value. 

In illustration, may be cited the case 
of the hydro-electric development of 
Big Creek in California. The site of 
the works was to be located fifty-six 
miles from the nearest railroad. It 
was estimated that to do this work with 
teams, the transportation cost would 
have been about twenty 
dollars per ton. So, the 
contractors built a stand- 
ard size railway. 

But they could not con- 
struct a railway in order to 
supply materials for a 
transmission line, 
which is two hun- 
dred and forty-one 
miles long. Teams 
had to be employed. 

A little con- 
sideration will 
make clear why 
it is better to 
unite four four- 
mule teams in- 
to one than to 














A Traveling Laboratory for Testing 
Railway Scales 
NE of the interesting phases of the 
United States Bureau of Standards’ 
work is the testing of railway-track 
scales by means of traveling test-cars 
which make their way over the great 
railway systems of the country. 

Two test-cars are now engaged in this 
work. Each test-car carries ninety 
thousand pounds of standard weights, 
eight of ten thousand pounds each 

: and four of two 
thousand, five 
hundred 
pounds each. 
The car carvies 
also a_ small 
truck driven by 
an electric mo- 
tor on which 
the weights can 
be placed so as 
to be rolled on 
to the trucks of 
the scale to be 
tested. 

At the for- 
ward end of the 
car there is a 
crane which 








use them sep- 
arately. A 
loaded wagon must ordinarily be hauled 
by a team able to overcome the maxi- 
mum difficulties. A string of four 


wagons would hardly all of them have . 


their individual maximum difficulties at 
the same moment. In other words the 
maximum traction effort required for the 
string is probably less than four times 
the maximum effort required for a single 
wagon. 


The test-car is used for detecting faulty railway scales 


can be extend- 
ed through 
the end doors, and which carries an 
electric hoist for raising the truck and 
placing it on the track. The work of 
the first test-car demonstrated that 
seventy per cent of the number of 
freight scales tested showed an error 
of at least two hundred pounds in 
weighing a freight car of one hundred 
thousand pounds. This proves that the 
test-car was needed. 
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Ice Making at Home 


By Jay F. Bancroft 


HERE is no sound 
| scientific reason why 
a household refriger- 
ating machine should not 
be a commercial success and 
go into very general use in 
private homes. There is a 
wide demand for such ma- 
chines, and much money 
and engineering skill have 
been expended in their de- 
velopment. Notwithstand- 
ing this, it must be ad- 
mitted that they have not 
gone into use very exten- 
sively in private house- 
holds. 

The use of refrigeration 
to cool and preserve our 
food and drinks is so general 
that it has now come to be 
regarded as an_ essential 
factor in our daily life. 
Nevertheless it is surprising 
how: few users of such re- 
frigeration there are who 
could accurately explain 
even the principles on 
which the ice-cooled re- 
frigerator works. Ev- 
erybody knows that in 
order to cool a_ sub- 
stance it must be placed 
in proximity to a cold 
body, such as ice. There 
are numerous ways in 
which cold bodies can acca 
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he re- 
rigerat- 
ing ap- 
paratus 
here de- 
scribed 
can be 
conven- 
iently lo- 
cated in 
the base- 
ment be- 
low the 
kitchen. 
The prin- 
cipal fea- 
ture of 
this ma- 
chine is 
thedumb- 
bell con- 
tainer 
shown in 
its relation to the 
other parts of the 
machine. This ma- 
chine is “so ‘nearly 
automatic that the 
services of an expert 
attendant are not 
necessary 















be produced mechani- 
cally, but the only way in practical use in 
household refrigerators is by the evapora- 
tion of a liquid. If the hand is plunged 
into warm water and then exposed to a 
draft of air the hand dries, but also be- 
comes very cool. This cooling effect 
is more pronounced if ether or alcohol is 
used instead of water, for such liquids 
evaporate more readily. The cooling 
effect is due to the fact that the liquid 
has changed to a vapor, and in doing so 
has absorbed a perceptible amount of 
heat from the hand, which heat disap- 
pears with the vapor. This principle is 


extensively used in dry climates for cool- 
ing water which is placed in porous- 
walled vessels exposed to the air. The 
small amount of water that seeps through 
the porous walls and is evaporated will 
cool down the remainder of the water 
within the vessel. 

Should water be placed in a pan under 
the receiver of an air-pump such water 
can be very much cooled, or even con- 
verted into ice, by removing the vapor 
as fast as it is formed. Only a small 
fraction of the liquid is evaporated, but 
in the evaporation of this small fraction a 
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In ammonia machines, high pressure is 
avoided by means of an automatic switch 
which stops the motor 


large amount of heat is absorbed from 
the remainder of the water, which is 
thereby cooled to the freezing point. 
This heat apparently disappears in the 
vapor, for the vapor is no warmer than 
the water from which it comes. This 
heat is said to be latent. Now should 
the pan containing the cooled water be 
connected with a pipe-coil located in a 
refrigerator, the cold water would per- 
form the same function as ice. In 
practice, however, water is not used in 
refrigerating machines, more volatile 
liquids being used instead; the vapor 
discharged by the pump is condensed and 
returned to the evaporator to be again 
evaporated. 

Of the several well-known types of re- 
frigerating machines, the gas compression 
and expansion machine is the one most 
generally used for cooling household re- 
frigerators. All compression machines 
are made up of four distinct parts, viz.: 
a compressor or pump, a condenser, a 
refrigerating-coil, and an expansion valve 
between the condenser and the refrigerat- 
ing-coil. These are connected in a closed 
cycle so that the compressor can suck 
out the gas from the refrigerator-coil and 
discharge it under high pressure into the 
condenser, where the hot gas is cooled 
by running water. The combined effect 
of pressure and cooling causes the gas to 
liquefy. This liquid passes through the 
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expansion valve into the refrigerator- 
coil where it evaporates because of the 
low pressure maintained by the suction 
of the compressor and the heat absorbed 
from the articles being cooled. The func- 
tion of the refrigerant is that of a heat- 
carrier; it takes up heat in the refrigera- 
tor and discharges it into the cooling 
water. It is able to do this by reason of 
the work of the compressor which main- 
tains a high pressure in the condenser, 
where the heat is discharged, and a low 
pressure in the refrigerator-coil, where 
the heat is absorbed. The refrigerants 
most generally used are ammonia, sul- 
phur-dioxide, and ethyl-chloride. 

The most essential requisite of a 
household refrigerating machine is that 
it shall be so nearly automatic that the 
services of an expert attendant shall not 
be required. 

A near approximation to this require- 
ment seems to have been attained by 
the machine shown on page 891. The 
larger of the two hollow shells encloses 
the compressor, and the shell itself is the 
condenser and runs in cooling water, 
while the smaller shell acts the same as 
a refrigerator-coil. When completed this 
device is charged with a suitable amount 
of sulphur-dioxide and lubricating oil 
and is then sealed up. As all the moving 
parts are sealed up, the escape of gas is 
effectually prevented. By reason of the 
ingenious manner in which the com- 
pressor is constructed all danger from 
high pressure is overcome. 

The illustration on the preceding page 
shows how this machine may be used 
to cool a refrigerator on the dining-room 
floor of a home, the machine itself 
being in the basement. 

While ammonia is a most excellent 
refrigerant in large machines, it is not 
much used in household machines be- 
cause of the danger of the high pressure 
in the condenser and the possibility of 
leakage. Ammonia machines for house- 
hold use are usually so arranged that the 
switch controlling the motor is closed 
by the pressure of the water flowing to 
the condenser, and whenever the water 
fails or is turned off the machine is 
automatically stopped. In this way 
dangerously high pressures in the con- 
denser are avoided. In all ammonia ma- 
chines the pressure in the condenser 
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usually rises as high as 150 pounds. 
With sulphur-dioxide as the refrigerant 
the pressure in the condenser is rarely 
over 50 pounds, and the heat generated 
in compression is also much less than 
when ammonia is used. 

In most of the household refrigerating 
machines, all parts of the machine, in- 
cluding the electric motor, are arranged 
on a bed-frame which rests on top of 
the ordinary household refrigerator, the 
expansion or refrigerating-coil 


machine consists of a refrigerant con- 
tainer, an expansion-valve, a brine tank, 
a compressor, a condenser, and a motor, 
usually an electric motor. The brine 
tank is located in what is termed the ice 
compartment of the refrigerator. The 
other parts of the machine may be lo- 
cated on top of the refrigerator. The 
expansion-valve is connected with the 
brine tank. The liquid refrigerant passes 
from the. container to the expansion 





extending down into the com- 
partment usually occupied by 
ice. This coil may be arranged 
in a tank containing brine to 
store up reserve cold for times 
when the machine is stopped, or 
the coils may be so arranged as 
to hold small cans for freezing 
ice. 
In one of the recent sulphur- 
dioxide machines, shown in the 
accompanying illustration, the 
use of cooling water is dispensed 
with and air-cooling is substi- 
tuted. In this machine the 
condenser is composed of a 
great length of small copper pipe 
coiled around to form an en- 
closing fence about the com- 
pressor and motor. The spokes 
of the fly-wheel of the com- 
pressor are arranged at 











an angle so as to circu- 
late air over the con- 











denser-coil. The elimi- 
nation of the cooling 
water is obviously a 
very attractive feature 
of this machine. 
Another household 
machine, using ethyl- 
chloride as the circulat- 
ing refrigerant and em- 
bodying a rotary com- 
pressor, is shown at the 
top of page 894. It is 
very compactly arranged 
and is constructed on 





In this sulphur-dioxide 
machine the use of cooling 
water is dispensed with. 
Instead, a condenser com- 
posed of a great length of 
small copper pipe coiled 
around to form an enclos- 
ing fence for the motor 
and compressor is used. 
The air cooling method 
employed in this appara- 
tus is, in many ways, an 
advance over that of other 
refrigerating machines 








sound engineering prin- 
ciples. 

Still another household machine uses 
a low-pressure refrigerant known as the 
‘“Barsmith liquid,” or ‘“Barsmith gas,” 
having many of the characteristics of 
sulphur-dioxide. In construction this 


valve, expands to a gas, and bubbles up 
through the brine and is collected in a 
dome on top of the brine tank, from 
which it is drawn off by the compressor, 
compressed and cooled and passed back 


to the container ready for another cycle.’ 
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As in other machines, the motor is 
started and stopped by means of a 








denser into the refriger- 
ating-coils. This evapo- 
ration of liquid ammonia 
in the refrigerator coils 
causes intense cooling, 
Check valves are placed 
between the still and 








condenser and between 
the refrigerator-coil and 
still so as to make the 

















This machine has a rotary compressor and 
employs ethyl chloride as a circulating 
refrigerant 


thermostat in the refrigerator. The 
weight of this machine complete, in- 
cluding the brine tank, is about 160 
pounds. 

In recent years much has been done 
towards the development of an absorp- 
tion household-machine, and _ several 
meritorious machines of this type are 
now on the market. An absorption 
machine is much like the compression 
machine, the principal difference being 
that the compressor is replaced by a still 
or boiler. This still is partially filled 
with strong aqua ammonia. When 
heat is applied to the still the dissolved 
ammonia is driven off as a gas into 
the condenser, where it is converted into 
liquid ammonia just as in the compres- 
sion machine. After all the ammonia 
is driven off from the still and collected 
in the condenser, the burner under the 
still is extinguished and the still, with 
the water from the aqua ammonia, is 
allowed to cool down. Cold water 
has a great affinity for ammonia and at 
once begins to take up gas from the liquid 
ammonia which flows from the con- 


ammonia flow in the 

proper direction. Of course there is no 

cooling done during the distillation 

period, but this period is generally very 

short compared with the absorption 

period. Usually one distillation a day is 
sufficient. One great advantage of this is 
that there are no moving partsand hence 
no noise. The flow of the fuel gas and 
cooling water is automatically controlled 
in the later machines. The automatic 
devices will need some attention to keep 
them in order, especially the check- 
valves. The principal objection to these 
absorption machinesis the high tempera- 
tures and pressures used. The alternate 
heating and cooling of the still tends to 
























‘*Barsmith 
liquid,” which 
is similar to 
sulphur-dioxide, 
is the refrigerant 
used in this com- 
pact machine 
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weaken the metal walls of the still, 
which in time will cause leakage of am- 
monia-gas. : 
It may be said that any compression 
machine can be used with any volatile 
refrigerant that will boil at 30° F., or 
under, when exposed to the atmosphere, 
but in practice certain minor differences 


constant running cooling water is used. 
In many places the water supply con- 
tains sediment or dissolved minerals 
which will tend to collect under the con- 
trolling valve and diminish the flow of 
water. 

Most people imagine that the tem- 
perature in an ordinary ice-cooled re- 




















are ob- frigerator 
served in EXPANSION VALVE § ‘ 1S lower 
the con- eae RETURN wy : than it 
struction J hte really is 
of the ma- and when 
chines on they in- 
account of stall a re- 
the differ- frigerat- 
ences in NOENSER| iNg Ma- 
pressure of HANK {| chine they 
the various ieee try to keep 
refriger- the tem- 
ants used. perature 
Inasmuch down be- 
as all the low 40° F. 
machines The insu- 
above re- lation in 
ferred to the ordi- 
are prac- nary re- 
tically au- frigerator 
tomatic, An absorption machine, though expensive to install, ought is not suf- 
and can soon to repay the initial cost ficient to 
be run, Maintain 


and are being run, without a skilled 
attendant, it is hard to understand 
why such machines are not more 
generally used. 

The high cost of the first installation 
is probably the largest obstacle to their 
very general use. Take a machine whose 
first cost is $900 and whose life is, say, 
ten years, you have a fixed charge of 
about $12.00 per month. Add to this 
the cost of electric current, and the cost 
of whatever repairs and adjustments 
may have to be made by skilled experts 
during the life of the machine, and you 
have a bill considerably in excess of the 
cost of 100 pounds of ice per day. 

One of the most objectionable fea- 
tures urged against compression ma- 
chines is the noise made by the motor 
and compressor. Even when the ma- 
chine is located in the basement it can be 
heard over most of the house, and at 
times such noise is deemed very objec- 
tionable. Another cause of trouble is 
in securing a constant and even flow of 
cooling water to the condenser, where 


such temperature and hence the use of 
electricity to run the machine will be 
excessive. 

When the public is fully aware of the 
great advantages, sanitary and other- 
wise, of this character of cooling, over 
the ice-refrigerator plan, the difference 
in cost, it is believed, will be cheerfully 
accepted. 

The actual cost to build a machine of 
this character that sells for $900 is 
probably not one fourth of that amount. 
It is fair to presume that the first cost 
price of all these machines will soon be 
materially reduced. 

Unfortunately, several machines have 
been put on the market which were 
faulty in design and involved engineer- 
ing defects which made their failure a 
certainty, and these failures have cast 
a shadow on the really meritorious ma- 
chines. 

All the difficulties and obstacles tend- 
ing to prevent a commercial success of 
these machines are apparently capable 
of being overcome by engineering skill. 
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The “‘Torpedo Kid” was modeled after a 
falling drop of oil 


An Electric Automobile Built 
Like a Drop of Oil 


UR present day pear-shaped racing 

automobiles are all distant cousins, 
so to speak, of the ““Torpedo Kid,” a 
car designed by Walter C. Baker, the 
creator of the first American-made 
electric. In a dash at Ormonde Beach, 
Florida, some years ago, it did a mile 
in 56 seconds, establishing a world’s 
record for speed at that time. 

Oddly enough Mr. Baker came to be 
the originator of the first pear or cigar- 
shaped racer by studying the shape of a 
drop of oil as it fell through the air. He 
observed that the drop, while falling, 
was not round but took the form of an 
ellipse. In short time he arrived at the 
conclusion that a solid body of the same 
shape as the drop of oil, if cut in two 
and built low to the ground, would offer 
the least possible wind resistance. He 
followed out this theory in the construc- 
tion of the. ‘Torpedo Kid,” and its 
initial record of a mile in 56 seconds 
proved that Mr. Baker was right. 

Other automobile manufacturers were 
quick to: see the advantages of the 
constructional features embodied in the 
“Torpedo Kid,’’ with the result that 
pear-shaped racers, electrically and gas- 
oline-propelled, began to dot the courses 
of our race tracks. For a while the 
electric racers held their own against 
the others, but the gasoline engine 
improved ‘so rapidly that before long 
the electric racer was as scarce as it was 
before the heyday of the ‘“Torpedo Kid.” 
However, Mr. Baker has built a larger 
car along the same lines as his speediest 
electric, and it is said to have made 
one hundred and twenty miles an hour. 
A few years ago it was entered in some 
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races in France but before it could give 
account of itself, it got beyond the 
control of the driver and ran amuck 
injuring several bystanders. ; 





Signaling Three Hundred Miles 


PORTABLE electric _ signal-light 
which, although operated by dry- 
cell batteries, gives two hundred and 
fifty thousand candlepower, has been 
designed and constructed by E. G, 


‘Fisher, chief of the instrument division 


of the United States Coast and Geo- 
detic Survey. It is to be used during the 
summer in the mountainous regions ‘of 
Idaho and Oregon on primary triangula- 
tion where the distance between stations 
is frequently as much as one hundred 
miles. No larger than the ordinary 
automobile head-light, the packed ap- 
paratus weighs about twenty-three 
pounds. Under idea! atmospheric condi- 
tions the light will be visible through a 
telescope of ordinary power for a distance 
of two hundred and fifty to three hundred 
miles. 

The great power of the light is due to 
a new type of tungsten filament designed 
by Mr. Fisher. The filament is concen- 
trated so as to confine the light to as 
small a point as possible—very much as 
in the gas-filled lamps now used for street- 
lighting. There are two tiny coils of 
filament about one tenth of an inch in 
height and one thirty-second of an inch 
in diameter, connected by a loop at the 
top. The glass bulb is about two inches 
in diameter. 

The light is about one hundred and 
seventy times more powerful than that 
given by the acetylene signal lamps 
now being used by the survey. 

















A specially constructed tungsten filament 
enables this lamp to throw its rays a dis- 
tance of three hundred miles 
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Strange Mineral Spring Deposit in a ~ 
Nevada Desert 
NE might study this desert photo- 
graph a long time before reaching 
the conclusion that it pictured the 
deposit of a mineral water spring, and a 
very small spring at that. The spring is 
situated on the southern border of South 
Carson Lake in western Nevada and is 
known as Allen’s Springs. The flow of 
water is less than one-half gallon a 
minute, but in this very arid country 
even this meager supply is important as 
it represents the only drinkable water 
within a radius of over twenty miles. 
The strange looking deposit is a 
yellowish porous mass of tufa, chiefly 
carbonate of lime, which has been left as 
the waters have evaporated in the 
desert sun. In addition to this tufa 
from the spring, there are thinner 
incrustations of similar material that 
were deposited from the waters of- the 
now extinct Lake Lahonton which, in 
prehistoric times, was a lake of enormous 
dimensions. No definite conclusion can 
be reached as to the time in years that 
has elapsed since this lake reached its 
maximum area, except that geologically 
speaking the existence of the lake was 
recent—perhaps seventy-five or one hun- 
dred thousand years ago. 








strain these oil-laden cells, the oil 
bursts out, often as a visible spray and 
usually perceptible tq our sense of smell, 
and often as a greasy film on the fingers. 

As shown in the accompanying photo- 
graph, the peel may be so bent as to 
rupture a large number of these cells at 

















A miniature explosion occurs when the oil 
from an orange peel is ignited 


one time, and to fill the air with an oily 
mist. If, at the moment of bending, a 
lighted match be applied by an assistant 
a decided explosion will follow. This 
experiment is most successfully per- 
formed in a darkened room or in a room 
wholly dark except for the light from the 
match. 


Air Raids Involve Problems 
Hard to Solve 

ONDON’S problem of placing 

anti-aircraft guns is a serious 
The farther away from 
London they are stationed, 
the greater the number re- 
quired to make the passage 
across the fortified zone 
sufficiently perilous. On the 
other hand, the nearer the 
guns are brought to the city, 
the more restricted is their 
action for fear of inflicting 
injury on those they are 


one. 








As the waters from a Nevada spring evaporated, a 
strange deposit was left. It is yellow, porous tufa 


Orange Peel Oil Is Explosive 

VERYBODY knows the flavor of 

orange peel, but not everybody 
knows what causes that flavor. It is 
due to the oil contained in little cells in 
the rind. If the peel is bent so as to 


intended to defend. A 
possible solution to this 
problem is the employment 
of mobile guns. 

The use of aircraft as a defense against 
air attacks has been officially stated to 
be inefficient by itself. The difficulties to 
be met are not regarded as insuperable, 
however, and great hopes are placed in 
future developments along that line. 
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Besides displacing horses 
at the front in the World 
War, motor-trucks are 
also used to carry woun- 
ded chargers off the 
battlefield.. Four ambu- 
lances like the one shown 
are now with the British 
Army in France. Each 
holds two horses. One 
side of the body swings 
down so that animals can 
walk or be hauled in. The 
twenty-ton naval gun be- 
low was carried by an 
American tractor over 
eleven miles of mountain 
roads which were badly 
torn up by shot and shell. 
Despite these difficulties, 
the load was delivered 


Truly a- War of Motors 
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The great number of 
motor vehicles now 
in use in the war 
has necessitated the 
employment of 
vehicles whose sole 
purpose is to make 
quick repairs. The 
unit shown at the 
left is an American 
workshop with the 
Ninth Australian 
Corps. Note the 
complete equip- 
ment of forge, anvil, 
vise, drill presses 
and _ iools. Also 
note how the lower 
half of the body 
swings down to 
form a convenient 
working platform 














A Truck with 








This motor - truck 
may be used twen- 
ty-four hours a day. 
A number of bodies 
for various uses are 
utilized with the 
‘chassis, and by sub- 
stituting one for 
another the truck 
may be constantly 
at work. The bodies 
are loaded while the 
truck is busy, and 
when it arrives 
at the loading- 
platform the bodies 
are exchanged by 
means of the over- 
head tackles shown 
in the lower illus- 
tration. Local trans- 
portation facilities 
have progressed 
rapidly since the 
motor-truck sup- 
planted the horse 





nr ea Scene Aa i e ML SET er eee: ne 








serene 
















Consider These Miracles of Mechanics and Think 


The device pictured on 
the right has robbed 
a bursting water mains 
| of their terror. The 
mechanically operated 
valve-closing apparatus 
is mounted on the run- 
ning board. Below will 
be seen two pictures 
showing an electric 
truck used in Phila- 
delphia for trimming 
arc lights 
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\ Above, a truck fitted with a steel tower 
\. and swinging extension platform. The 

\ driver may operate the truck either 
from the driving seat or from seat 
on the tower. Below on the left 
is a truck which cleans a street 
as a rubber squeegee cleans a 
window. The spiral -shaped 
rubber roller leaves the street 
remarkably clean. The tank 
may be removed and an- 
other body substituted. 
Below, a fire-truck with 
amotor-operated ladder 
extensible for about 
eighty-five feet 
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How Little We Accomplished With Horses 

















The automobile- 
truck has invaded 
the forest and is 
taking the place of 
logging trains. This 
method is cheaper 
than the mainte- 
nance of railroads; 
and a motor-truck 
does not have to 
stick to a track 





Mills may operate their own 
trucks and thus send into 
the woods for their logs, 
whereas logging trains 
either haul to tide- 


water or to a regu- 
lar railroad. Few 
logging roads 
run to the 
mills that 

they feed 





A crew of three or four men is required for a logging 
train, but a single man can handle a motor-truck 
freighted with logs 
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In the National Museum at Washington is a model of the Island of Trinidad, showing 


the topographical details on a scale of one inch to sixty feet 


A Model of Trinidad’s Famous 
Asphalt Lake 


HERE are several places in which 

natural asphalt in one form or 
another exists with but few impurities, 
the best known and largest being located 
on the Island of Trinidad, a British pos- 
session lying off the northeast coast of 
Venezuela. The island includes about one 
thousand seven hundred and fifty square 
miles of rather barren land. Near its 
center is a lake of natural asphalt about 
one hundred and thirty acres in extent, 
which furnishes over two hundred thou- 
sand tons of material each year. Nearly 
one half of this total is sent to the 
United States. 

Nature seems to have endowed this 
remarkable lake with miraculous powers. 
The supply never decreases appreciably, 
in spite of the great number of tons of 
asphalt removed annually. From some 
eternal pitch-spring located far beneath 
the surface there continues to flow a 
steady stream of this fine road-building 
substance. Naturally it is not like water 
in consistency; it flows very slowly like 
cold molasses or tar. It is not unlike 
the asphalt seen in the carts in your own 
home town, but it is not boiling or even 
hot, except for the heat of the tropical 
sun which renders the work on the sur- 
face very uncomfortable. Since the 
lake is fairly solid, the men and teams 
go out on its surface to dig and haul 
the asphalt to the refining plant on 
shore. Although not molten, this lake 
has a perceptible motion, which pre- 
vents the construction of buildings for 
refining or a railway for transmission on 
its surface. 


In the highest part of the model and near 
the center the black asphalt lake glistens. 
On the shore near at hand stands the re- 
fining plant, and the little tram-way 
which conveys the material ready for 
shipping down to the pier at the water’s 
edge. Scattered about the island are 
many fine residences and rows of houses 
where dwell the working men and their 
families, as well as a club house built to 
accommodate the visitors, since the 
island has been converted into a very 
good winter health resort. 





An Improvised Flour Bin 


N the absence 
of a_ kitchen 
cabinet acon- 
venient flour 
sifter can be 
made by using 
aid ordinary bag 
and placing a 
sifter in the 
opening, after 
securely fasten- 
ing it with heavy 
string. The bag 
is inverted and 
hung from a nail, 
conveniently 
placed above the 
work table by 
running a heavy 
string through 
the bottom. At 
first the flour 
will sift out 
as it shifts into position, but it will soon 
settle in the bowl of the sifter. 

















A flour sack is also 
a flour bin 
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A Strange Spongelike Rock 


HE. so-called sponge rocks near 
Livingston, Montana, have at- 
tracted the attention of many travelers 
and scientists on account of their re- 
markable tracery and porosity. They 
appear like huge pieces of pumice stone 
intricately carved by Nature into in- 
numerable cells, webs and _ cavelets. 
Some of the pieces are almost threadlike. 
The rock is sandstone, which was 
formed millions and millions of years 
ago when the entire State of Montana 
was the bottom of asea. In the course 
of ages, Montana has been bodily up- 
lifted several thousand feet. 

The spongelike formation of the rock, 
as it appears to-day, is of course due to 
the wearing action of water and wind, 
the softer particles of the rock having 
been washed or blown away, leaving the 
harder portions standing. There are a 
number of these rocks in the same 
locality, and several of them are said 
to have been appropriated by wild bees 
and other insects. 























The spongelike appearance of this rock is 
due to the wearing action of wind and rain 
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Take this portable dark-room with you in the 
woods and develop your negatives on the spot 


A Portable Dark-Room for 
Photographers 


PORTABLE dark-cabinet has been 

invented, which does away with 
many inconveniences encountered by 
photographers in developing their nega- 
tives without the advantage of a suita- 
ble dark-room. <A metal framework 
supports a table or shelf adjustable to 
any desired height. Extending above 
the table are two rods supporting a 
square frame to which is attached a large 
hood. This hood completely envelops 
the table and affords enough room for 
the upper portion of the photographer’s 
body behind the table. A hole in one 
side of the covering is used for intro- 
ducing the materials in the cabinet. 
Another hole in its lower part is provided 
with a strap or elastic band, which 
passes around the waist of the operator 
as he enters the hood. 

The cabinet is lighted by a window of 
ruby glass directly over the table and 
opposite the photographer. Fresh air 
is supplied by means of a mask with a 
rubber tube leading to the outside. 
Tourists who take many pictures can 
make good use of this cabinet. 
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What Shall We Do for Gasoline? 


HERE are about two and one-half 
million automobiles in use at the 
present time. By the end of the 

year their number will be well over three 
million. All of them consume gasoline. 
There are also three hundred thousand 
motor-boats, forty-five thousand motor- 
trucks, thirty thousand gasoline farm 
tractors, and an untold number of 
stationary engines, all dependent on 
gasoline. Over thirty-five million barrels 
of gasoline are annually required to meet 
the demands of these many motors. 

The total gasoline content of all the 
oil produced in this country in I9I5 is 
estimated at 1,892,500,000 gallons. 

According to the preliminary report 
on the investigation of the rise in the 
price of gasoline, prepared by the 
Federal Trade Commission, the 1915 
exports of gasoline amounted to fifteen 
per cent of the entire gasoline -content 
of all the crude petroleum produced in 
the United States within the year 1915, 
Exports for the year of gasoline, naphtha, 
and benzene totaled eight hundred and 
twenty-four million, five hundred and 
fifty thousand gallons, as against two 
hundred and thirty-eight million, five 
hundred thousand in 1914. 

We are burning up gasoline faster 
than we can distill it from the crude oil 


which we pump out of the earth. In 


past years so much gasoline was pro- 
duced that some of it could be set aside 
for possible later emergencies. But 
even these stocks are now practically 
exhausted and we are living almost from 
hand to mouth. 

It has been suggested that benzol be 
used. Not until the war began did the 
United States of America make any 
serious attempt to recover benzol as a 
by-product of coke making. 

Benzol is not greatly different from 
gasoline. Motorists object to it because 
it requires adjustments in the motor. 
Moreover, the quantity of it available 
will always be so limited as to preclude 
widespread distribution. 

What is known as casing-head gasoline 
has been finding increasing favor. 
Casing-head gasoline is literally squeezed 
out of natural gas just as you squeeze 
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water out of a sponge. The output of 
gasoline thus extracted is about one 
million and a half barrels a year. 

In the ordinary method of distil]- 
ing petroleum, heat is applied. At 
low temperatures the vapors of - the 
lighter constituents of the oil are distilled 
off and condensed. As the temperatures 
increase the heavier vapors rise; finally 
a heavy mass is left from which no fuel 
at all can be distilled. The line of 
demarcation between gasoline and kero- 
sene is ill-defined. Hence in the days 
when the kerosene lamp was in vogue 
and when gasoline could not be sold for 
lack of automobiles, the oil refiner 
retained as much gasoline in his kerosene 
as he dared. Nowadays the situation is 
reversed. Gasoline contains as much of 
the kerosene element as possible. From 
year to year, gasoline is becoming 
heavier and heavier. But even this 
device of the refiner, made necessary by 
the enormous demand for motor fuel, 
has failed to meet the situation. So, 
for years oil chemists have been trying 
to devise plans whereby kerosene itself 
could be subjected to further heat 
treatment—a heat treatment which is 
known as “‘cracking,’’ and which serves 
to break up the kerosene molecules into 
gasoline molecules. One of the most 
successful of these processes is that 
invented by Dr. Burton. Thanks to 
him at least three hundred thousand 
automobiles are now running on cracked 
gasoline. More recently Dr. Rittman 
has come to the public notice as the 
inventor of a cracking process for which 
marvelous things are claimed. Dr. 
Rittman believes that the cracking 
process will solve the gasoline problem. 

A cheap motor fuel is a vital neces- 
sity to the automobile industry. The 
cheapest at present available is kerosene. 
But unlike gasoline it demands a special 
type of carbureter—an apparatus which 
will perform its function far more scien- 
tifically and accurately than is neces- 
sary with gasoline. If present indica- 
tions mean anything at all they mean 
that motor car manufacturers will de- 
velop a type of carbureter which can be 
successfully used with kerosene. 
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Freak Motorcycle Carries 
Four Passengers 

HE oddest thing yet 

constructed in the 
motorcycle line is a freak 
mount designed to transport 
four passengers, with the 
foremost man sitting on a 
spring bucket seat and the 
other three directly behind 
him on regular motorcycle 
saddles. The frame of the 
machine is a double trape- 
zoid. It has the front and 
rear wheels sprung some- 














what on the lines of spring 
forks, with a shock spring 
above and a recoil spring 
below. The wheelbase is sixty-six inches. 

The motor, which uses kerosene as a 
propelling fluid, has two cylinders and is 
water-cooled. Each cylinder has two 
pistons. There are two 


This four-passenger motorcycle is under the control 


of the man in the rear 


one end to engage a loop on the eye- 
shade, and at its other or free end, 
extending below the attaching shank to 
press on and grip a hat brim firmly. 
The eye-shade passes under 





crankshafts coupled by 
means of a longitudinal rod 
having worm gears. Thisrod 
drives the camshaft, magneto 
and water pump. The final 
drive is by V-belt to the front 
wheel. Four-inch tires are 
used, and. band-brakes are 
fitted to both wheels. 








a hat brim and the clasp 
holds it firmly in place with 
all types of hats. 


Illuminating a Highway 
With Pockets of Light 
NTIL Wilson Fitch 


Smith, division engi- 








Combined Eye-Shade 
and Program 
COMBINED eye-shade and detach- 
able program or printed matter 
section can be affixed to a hat by a sim- 
ple curved clip device having a shank at 





Pregram and eye- 
shade combined 


neer of the Catskill aqueduct 
system of water supply of 
New York city, worked out 
an illuminating plan of his 
own by using lanterns and boxes, nearly 
two thousand feet of the State highway 
which is laid out on the dam across The 
Bronx valley, was unlighted. 

Mr. Smith did not 
want to erect unsightly 
poles on top of the dam 
for illuminating the high- 
way at night, and as 
there was no other 
method available, he hit 
upon the novel idea of 
lanternsand boxes. Sub- 
sequently cubical pock- 
ets were cut in the heavy 
stone slabs and the 
proper connections 
made. The lantern-box 
combination gives a re- 








Novel system of highway illumination along 
the crest of the Kensico reservoir 


markable uniformity of 
light, and the artistic 
effect is pleasing. 
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A simple telephone transmitter dragged through the 
water reveals the nature of the river-bed 


Navigating a River Boat by Sound 


O determine the character of inland 
river beds, steamboat captains are 
using microphones installed in sounding 
leads. On each ship an armored cable 
leads from the microphone to a telephone 
receiver and dry batteries. When the 
sounding-lead drags over the mud bot- 
tom, a dull groaning sound emanates 
from the receivers, while a stony or 
pebbly bottom will cause a series of 
sharp, staccato raps. 





Doing Away With the Dish-Cloth 


DISHWASHER has been perfected 

which does its work quickly and 
well and which eliminates the unsanitary 
dish-cloth. The machine consists of a 
cylindrical container with a diameter of 
about two feet, funnel-shaped at the 
bottom and having a tightly-fitting cover 
to prevent the escape of steam. A wire 
tray with grooves holds the plates in an 
upright position, and a central basket 
contains knives, forks and spoons. After 
being filled, the tray is placed in the bot- 
tom of the container. Above it is 
another tray for the teacups, water- 
glasses and smaller dishes. Below both 
trays, in the funnel-shaped bottom is a 





triangular arm, or fan, which 
rotates at a high speed, 
throwing the water upward 
against the dishes. al 

After placing the trays 
with their dishes in the ma- 
chine, hot water is poured 
in, the cover adjusted, and 
the lever operated for two 
minutes. The soiled water 
is then drained off, fresh 
boiling water applied, and 
the operation repeated. The 
dishes are thus washed and 
sterilized. They dry of their 
own accord if the water 
is hot enough. Of course it 
is well to scrape the dishes 
reasonably clean before 
putting them in the con- 
tainer. 

The convenience of the machine may 
be increased by a water-pipe connection 
and a drainage pipe. Also a small motor 
eliminates the use of the hand-lever in 
operating the machine. 
































Washing and drying the dinner dishes 
without a cloth and towel 





If you want further information about the subjects which are taken up in 
the Popular Science Monthly, write to our Readers’ Service Department. We 
will gladly furnish, free of charge, names of manufacturers of devices described 


and illustrated. 
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Bird Protection for Electric Lines 
OCIETIES for the protection of 
birds have insisted with particular 
emphasis that central station managers 
should provide suitable safeguards to 
prevent the electrocution of birds which 
perch on high-tension lines. These 


endeavors have generally been wel- ° 


comed by the power companies, not 
because they pity the birds, but because 
short-circuits might be produced and 
great damage caused. The arcs pro- 
duced through the body of a bird, 
between the line and grounded iron 
parts, are a serious. menace for electric 
plants. Fluctuation in voltage is caused 
and worse still may happen if two birds 
should produce short-circuits. For this 
reason the system illustrated in the ac- 
companying figures was evolved by one 
of the large German electric companies. 
In order to prevent the production of 
electric arcs between a grounded pole- 
arm and live conductors, an insulat- 
ing button is fixed wherever there 
is a risk of such bridging. These 
insulating buttons are either 
pointed or flat. A bird can 
perch upon them with 
impunity. Sucharrange- 
ments will be welcomed 
by all bird lovers. 





















Inclined arms are an 
effectual safeguard 











The production of electric arcs 
between a grounded pole-arm 
and a live conductor is avoided 
by means of an insulating button 

















A convenient lifter for hot dishes 


It Saves the Cook’s Hands 


O modern cook need make a burnt 
offering of her fingers on baking 
day, for it is no longer necessary to draw 
hot, handleless pie-pans and pudding- 
bowls from the oven with hands poorly 
protected by dish towel or apron. For 
a few cents she can buy a simple 
mechanical lifter which solves the 
difficulty. This consists of wire 
loops to hold the hot dish, and 
a safe wooden handle with a 
thumb latch for adjusting 
the lifting loops. To re- 
lease the dish simply 
requires a slight 
pressure on the lever. 














Wooden poles only re- 
quire insulating supports 
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CE can be made artificially for summer 
skating. It’ has the disadvantage of 
melting. For that reason, chemists 
have devised glassy surfaces which will 
stand heat and which will be as accept- 
able as ice in winter. ; 
Some years ago a German patented a 
process, in which thick pasteboard 
plates are immersed in very hot linseed 
oil and varnish, mixed with glue. After 
becoming thoroughly permeated with 
this mixture, they are subjected to a 
powerful pressure, which squeezes out 
the excess of oil and gives them great 
strength. When dry, the plates are 


immersed in hot paraffin and again put _ 


under pressure. To one side of each 
plate a layer of parchment is applied; 
the other side is coated with gypsum 
and tar. The plates, with the parchment 
sides up, are then fitted together on the 


Ice Skating in Summer Without Ice 






floor and united by cement. The finished 
surface of the rink is coated with a 
material consisting of one part of 
glycerin, two parts of wax, and three 
parts of oil. An unusually smooth 
floor is thus formed; but ordinary skates 
cannot be used, since their sharp edges 
would soon cut up the surface beyond 
repair. . 

Another compound contains soluble 
glass, fluor-calcium, asbestos, ground 
glass or flint, paraffin and soapstone, 
These substances, when_ thoroughly 
mixed, are applied to the floor. A thin 
coating of soluble glass and a layer of 
paraffin are then added. Absolute 


smoothness is obtained by passing a 
heated roller over the surface. If the 
surface becomes scratched, more heat is 
applied, or fresh coats of glass and 
paraffin are added. 


























RIBBON 
MELTED 


Rint 
ss —s 
i FASTENER 



















GALVANIZED /RON-WIRE 
NETTING 


Tap LAALY, 
( SOO? 
O00 
RUBBER BAG eramp 












la 
ral 


alcciccdciecce 
SSSSSSSSSSSSSSSS 


























RUBBER BGT 











Diagrams showing treatment of floors. The hot salts are poured into frames on the floor. 

After solidifying, the frame is removed and used for the next section. The frame with the 

galvanized-iron wire nets is used in re-surfacing the floor, a rubber bag filled with steam 

being laid on it. The heat is thus applied without bringing the bag into direct contact 
with the salts 
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Skating on Salt 


The idea of using crystalline 
salts, such as the carbonates 
and sulphates of sodium, potas- 
sium and other substances 
having like properties, has also 
been suggested. The salts are 
boiled and then poured direct- 
ly on a water-tight floor, hav- 
ing raised edges. The floor 
should be laid in sections, by 
means of a frame for holding 
the melted salts. After they 
solidify, the frame can be used 
for an adjacent section. 

This same method has been 
improved so that a good per- 
manent sliding-surface is ob- 
tained. When the rink be- 
comes badly scratched, due to 
excessive use, heat is applied 
by means of a _ rectangular 
frame supporting a wire lattice- 
work. The frame is placed on 
the floor and a rubber bag, filled with 
steam, is laid on the lattice-work. The 
action of the heat melts the salts, so that 
a flat, smooth surface is formed. 

Another device for heating resembles 
an ordinary garden rake. Steam is 
blown on the floor through a longitudinal 
slit in a tube. The tube has a handle 
and two runners for guiding it across 
the floor. The pipe for supplying the 
steam passes down the handle and 


FLOOR 
WATER CHANNEL 
PLANUM POROUS MATERIAL 


Intersecting channels underneath the salts are filled 
with water to be taken up by the porous layer 
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POROUS SUBSTANCE OF 
MAGNESIUM CHLORID 
CRYSTALLINE SALTS 


The porous substance permits the surplus moisture to 
pass from the magnesium chlorid to the crystalline top 


layer or vice versa : 


‘connects with the lower horizontal tube. 


This smoothing process is too frequent- 

ly necessary, owing to the varying 
degrees of humidity in the atmosphere. 
To do away with this difficulty, at least 
partially, one inventor places a thick 
sheet of sodium carbonate upon a layer 
of porous material, which, in turn, 
rests upon a floor having many inter- 
secting channels. Water, circulated 
through these channels, is absorbed by 
the porous material and thus 
comes into contact with the 
top layer. This tends to pre- 
vent the air from affecting 
the sodium carbonate, but 
does not completely overcome 
the difficulty. 

The nearest approach to 
perfection is a combination of 
substances now being used in 
Germany with success. Be- 
low the porous layer is a sheet 
of some hygroscopic (water- 
attracting) substance such as 
magnesium chlorid. When 
the air is humid, the excessive 
moisture from the crystalline 
top layer passes into the mid- 

.dle porous layer, and then 
into the bottom layer; when 
the air is dry, moisture reaches 
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the salts on top by passing up through 
the porous substance from the magne- 
sium chlorid below. In this way a good 
sliding surface is maintained. 





Limbering the Muscles of 
Fire-Fighters 
HAT the fireman’s life is not all 
velvet was proved in New Or- 
leans recently, when the fire depart- 
ment turned out in force and did 
some remarkable feats of quick lad- 
der-climbing for the edification of 
the public. A tall wooden tower was 
erected, ladders were hoisted into 
position, and up these the firemen 
climbed in record-breaking time. 
The fire chief was so pleased with 
the demonstration that he ordered the 
tower to remain in its original position, 
to be used in the future for regular 
ladder-climbing exercise. 

In New York, where there is a fire 
college connected with Central Head- 
quarters to which firemen from all parts 
of the world come to be enlightened in 
the latest methods of combating blazes, 
ladder-climbing forms one of the most 
rigid courses of training. All sizes of 
ladders are put up against the rear wall 


of the college and up these the “‘rookies’”* 


or probationary firemen are ordered by 
their superiors. At the topmost point 
of the highest ladder the rookies are 
sometimes sent with scaling ladders, 
which they attach to stone outcroppings 
or window sills and go up fifty or sixty 
feet further. This is the kind of training 
which instills a spirit of daring in the 
men. The training is made to resemble, 
as closely as possible, the problems in- 
volved in the actual work of fire-fighting. 














































One Reason for Appreciating the 
Value of Birds 


HE fecundity of certain insect forms 

is astounding. The progeny of one 
little insect, the ‘‘hopaphis,”’ sees thirteen 
generations born to it in a single year 
and would, if unchecked to the end of 
the twelfth generation, multiply to the 
inconceivable number of ten sex. 
tillions. of individuals. If this 
brood were marshaled in line, ten 
to the inch, it 
would extend 
to a point so 
sunk in the 


space that 
light from the 
head of the 
procession, 
traveling at 
the rate of one 
hundred ‘and 
eighty-four 
thousand 
miles a sec- 
ond, would 
take two 
thousand 
five hundred 
years to 
reach the 
earth. 

In eight 
years the 
progeny of 
one pair of 
gypsy moths 
could destroy 
all the foli- 
age in the 


States, if un- 
checked. 





profundity of . 


United 








A demonstration of firemen’s ability in ladder-climbing in New Orleans, La. These men 


proved so efficient in practical life-saving methods, that their chief ordered the tower to be 


left in position for the drilling of recruits 
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Game Preserve for Ducks 
O protect the wild ducks and other 


Thousands of ducks find a safe shelter and breeding place at the United States Game 
Preserve at Wichita, Idaho 


of St. Joseph, Missouri, what time it 
is by his watch and chain he is apt to 


birds, besides having a general closed reply: “Just about half-past Edith” or 
of game ‘‘a quarter to Calvin’”’ or “‘fifteen seconds 


hunting season, a number 
reserves have been established both in 


after Albert.” 


And then, of course, you 


the United States and Canada. Wild are shown the watch and the mystery 


fowl soon learn the safety of such resorts 
and enormous flocks may be seen in 
these havens. The photograph 
shows an exceptionally fascinat- 
ing view in the Game Preserve 
established by Uncle Sam in the 
Wichita National Forest of Idaho. 
These same ducks, almost as 


friendly in the Game 
Preserve as tameducks, 
allowing themselves to 
be photographed at 
very close range, will be 
as wild and wary as 
hawks as soon as they 
have left its protecting 
borders and scattered 
among adjoining lakes 
and rivers. 


What Time Is It? Half- 
Past Aunt Sarah by 
This Watch 
I you happen to ask 

C. W. Humberd 









It is nearly half-past Aunt 
Sarah by this curious 
watch 


begins to unravel itself. 

Humberd, who is a contractor, has a 
wife and ten children, just a big 
enough family for every hour in 
the day. 
pictures arranged—one for each 
hour—on the dial of his watch. 
Thus his watch has thirteen faces 


Humberd had their 


—twelve of them smil- 
ing. 

Humberd himself 
starts off as one o'clock. 
Then comes Mrs. 
Humberd an hour 
behind him. The eld- 
est son is three o’clock, 
followed by two other 
sons, so that it is six 
o'clock before the first 
daughter appears. At 
nine o'clock there is 
another daughter, and 
so on down through the 
whole happy family of 
children. 
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Are Metals Alive? 


HANGES in hardness, strength or 
elasticity in certain metals may be 
due to conditions analogous to disease in 
organic tissues, according to some metal- 
lurgists. This theory of the disease of 
metals has been so far accepted in Ger- 
many that the Imperial Navy Yard at 
Wilhelmshafen sends metals regularly 
to ‘‘the autopsy room and dissecting 
tables’”’ of Professor Heyn, a leader in 
this kind of work. This new conception 
of metals is due to the studies made some 
years ago by Professor Jagadis Chunder 
Bose, an East Indian physicist of Presi- 
dency College, Calcutta, who proved ex- 
perimentally that it is scientifically 
wrong to divide matter into “‘living’’ and 
*‘dead.”” He demonstrated that the phe- 
nomena which we commonly associate 
with lifeshould also beassociated with non- 
living metals, books, paper and the like. 
It seems as if metallurgy will create 
a new and vastly important branch for 
itself{—the branch of producing inocu- 
lating material for metals, which shall 
change their temper and form swiftly 
instead of waiting for the slow processes 
of forging and tempering that obtain 
to-day. 

Heyn has been studying the modifica- 
tions in iron under all grades of temper- 
ature, and he holds that the metal 
passes through various stages of disease 
that produce structural changes just as 
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the cells of plants and animals change jn 
form, size and position. He heats 
copper in order to find why that meta] 
suffers from over-heating, and he con. 
cludes that it becomes poisoned with 
copper protoxid, which so sickens it that 
its structure changes and _ partially 
breaks down. 

The metallurgists have joined the 
chemists in erasing the line which divides 
all substances into organic and inorganic 
—just as the line between animal and 
plant life has ceased to exist. The 
German metallurgists have come to 
speak as a matter of course of the life 
that unfolds itself in steel under various 
temperatures that are applied to it in 
working it. Poison steel with hydrogen 
or hydrogenous matter and you s0 
sicken it that it gets into a condition 
where it is as brittle as if it had been 
ruined in tempering. 

Pure glycerin cannot be frozen by ordi- 
nary means, even at twenty degrees be- 
low zero. But, introduce a bit of glycerin 
that has already been frozen and the rest 
begins to congeal. This process is nothing 
more nor less than inoculating an inor- 
ganic substance with crystals in order to 
breed in it the condition of crystallization. 

Bredig, a German investigator, found 
the point of infection in the crumbling 
tin roof of the Council House at Rothen- 
burg. The roof suffered from a disease, 
now known as tin pest. 





Answer to “Off His Beat” 

The mathematical cop says that his con- 
versation with the Roundsman occured at 
9:36 A. M., because 1/4 of the time from 
midnight would be 2 hours and 24 minutes, 
which added to 1/2 the time until midnight, 
7 hours and 12 minutes, equals 9 hours and 
36 minutes. Had the Roundsman not 
remarked it was morning, 7:12 P. M. would 
have been an equally correct answer. 


Solution of “‘ At the Auto Races” 


The race of the three autos might have 
terminated in 26 varied results, as follows: 

Assuming that all three finished six ways, 
viz: A, B, C; A, C, B; B, A, C; B,C, A; 
C, A, B; C, B, A. Then A, B, C in a dead 
heat or A, B; A, C or B, C in a dead heat for 
the first place. Then again, A first with B, C, 
in a dead heat for second or B first with A, C, 
second or C first with A, B, second. Then 
there are various results in whieh one or 





Answers to Sam Loyd’s April Puzzles 


more of the cars fail to finish. All three 
might fail to finish. Then there are nine 
different results in which one car failed and 
with two failing to finish there are three ways. 


Answer to “‘ Cheese and Crackers ” 


Let us call the weight of the cheese X, and 
the balance board would be 1/2 X. Four-fifths 
of the board, and therefore, 4/5 of its weight 
would be on one side of the balance point. 
Let us assume that the beam was 5 feet in 
length. Then on the cracker side, at the 
point 2 feet from the fulcrum (the average 
distance), would be a weight pressure of 2/5 
X pounds. This being equivalent to a 1/5 X 
pounds pressure at the extreme end. On the 
cheese end of the beam would be a pressure of 
1 1/20 X pounds. This to balance would 
require a pressure of 21/80 X pounds at the 
end of the long arm. Since a pressure of 
16/80 X already existed, the difference to 
be made up in crackers would. be 5/80 X. 
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Therefore, the ratio of crackers to cheese 
would be as 5 to 80. 


Answer to “At the Stamp Window” 


The cashier gave the postal clerk a $1,000 
bill in exchange for 18,816 one-cent stamps, 
14,112 two-cent stamps, 10,584 five-cent 
stamps and 5 eight-cent stamps. No other 
United States bank-note can be divided in the 
manner necessitated by the cashier’s order. 


Answer to “Juggling the Digits” 

Solution of the schoolmistress’ puzzle of 
the digits involves the interesting principle 
of “residual roots,’’ which means the con- 
tinuous addition of a group of figures until a 
single figure results. For example, 1, 2, 3, 4, 
5, 6, 7, 8, 9, 0, added together equal 45. 
Four and five equal 9. No matter how those 
figures may be grouped in a sum, without 
employing fractions, the “root” number will 
always be 9. The root of 1916 is 8, so it is 
apparent that the given problem cannot 
be worked out without resorting to some 
method which will reconcile the discrepancy 
in roots. Following are three methods where- 
in fractions are employed to bring the result: 


1907 56 1907 68 1907 86 
3 — 2— 2— 
& 28 5 34 5 43 

1916 1916 1916 


Answer to ‘‘How Old Was Jimmie” 
On school registration day Jimmie was 


9 3/5 years of age; his mother was 38 2/5 
years; his father 50 2/5 years and his sister 
16 4/5 years. 


Answer to “ Dividing the Farm” 


The accom- 
panying diagram 
shows how the 

- land formed like 
the letter T is 
divided into four pieces 
| of the same shape and 
size, it being necessary 

however to turn over one 
section in order that all 
four may be exactly alike. 





























Answer to ‘On the African Firing Line” 


There are 8 cocoanuts in evidence in the 
picture, which may be accounted for as 
follows: The Zulu threw the first and the 
monkey the second and third. Then the 
Zulu picked up one and threw it back. The 
one he threw came back with two more from 
the monkey, which would account for five 
upon the ground. Again he picked up one 
and threw it, bringing two more, which 
would account for 7 on the ground. Once 
more he picked up one and threw it as his 
parting shot. It came back, making seven 
on the ground as shown in the picture. 
According to schedule, the monkey was 
entitled to two shots, and in the picture we 
see his first, which scored a bull’s eye. 

The Zulu threw 4 cocoanuts. 





Answers to 


Answer to “Play 
Ball” 


The diagram 
shows how 18 rows, 
4 balls in line, may 
be scored in an ar- 
>» rangement of 20 
balls. 


Answer to ‘‘How 
Large Is This Man’s 
Lot?” 

The lot must have 
been 150 feet wide by 150 feet deep, having an 
area of 22,500 square feet. He had 190 poles, 
and if he had placed them two feet apart 
around the lot, he would have been 110 poles 
shy, whereas, if he had planted them two yards 
apart he would have had go poles left over. 


Answer to “Children A-plenty ” 

Miss Pocahontas Smith must have been 24 
and little Captain John 3, with 13 brothers 
and sisters ranging between. ‘Seven times 
older’’ is equivalent to “eight times as old.”’ 

Answer to “A Daisy Game” 
The correct reply to play of 1 and 2 is to 





May Puzzles 


take 8. This divides the daisy into two parts 
of 5 petals each. You may then imitate every 
play of your opponent. Should he reduce one 
side to 4, you reduce the opposite to 4, and so 
on, which enables you to remove the last 
petal and win. 


Answer to ‘“ While You Wait” 


The cobbler charged goc. for repairing 
men’s shoes, 75c. for women’s and 45c. for 
children’s. 


Answer to ‘‘ Revers- 
ing Magic Squares” SOLUTION 


The diagram shows 
how the 9g little S y 7 
squares are con- 
structed of four sim- 
ilar continuous lines. 8 5 
The diagram also 
shows an arrange- 











ment of the 9 figures 


in which totalsofthe| 44 | G& | 1 
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Little Inventions to Make Life Easy 
Why Weren’t They Thought of Before? 


Small Electric Heater 
HE electric 
heater 
shown in the 
illustration is very 
serviceable for 
quickly heating 
small quantities 
of water or other 
liquid in a suit- 
able vessel. The 
large heating surface insures very quick 
action. An easily detached connector 
adds to the convenience. 





Packing the Things You Never Can 
Cram into Your Suitcase 


HE attach- 

ment fits the 
side of a suitcase 
and is meant to 
increase the 
capacity of the 
interior. The 
central rectangle 
is made of stiff 
material, while 
the side-pieces 
fold in on it, completely covering what- 
ever is placed inside. The neat, flat 
bundle thus made may then be fastened 
to the side of the suitcase with tie straps 
provided for the purpose. 














The Fruit Picker’s Sleeve- Chute 

Ales TTACHED 
3 to the wrist 
of the operator 
is a sleeve. Fruit 
grasped by the 
hand slides down 
the cloth tube 
and into the bag. 
The fruit-picker’s 
other hand is thus 
left free to grasp a ladder, tree-branch, 
or other support. Much time is thus 
saved over the older method of holding 
a pail or basket with one hand and 
dropping picked fruit into it with the 
other. 
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Safety-First for W 
SMALL [IM 
platform 
is clamped to a 
window-ledge to 
serve as an exten- 
sion to the outer 
sill. This gives a 
wider foothold 
outside the 
window and ma- 
terially increases the safety with which 
window-washing operations may be 
undertaken on high buildings. A railing 
around the top of the platform lessens 
the danger of a chance miss-step. 








A Mitten-Duster 


MITTEN- 

duster which 
can be slipped on 
the hand enables 
the housewife to 
dust furniture as 
with the ordinary | // 
dust cloth and at | 
the same time keep |\\ 
her hand perfectly U 
clean. The mitten consists of a hand 
shaped piece of soft felt; a bunch of 
cotton yarn is attached to the lower 
edge and serves to gather the dust. 

















Muffler for Bowling-Pins 


HE noise 

made by 
falling bowling 
pins is a nuisance, 
especially when 
the alleys are in 
the vicinity of a 
hotel or other 
place where quiet 
is desirable. This difficulty is overcome 
in large part by cutting a groove in the 
belly of the pin and in the top, and then 
putting in place a rubber band to deaden 
the sound made by the falling pins. 
This acts effectively as a muffler and 
reduces insomnia in nearby places to a 
minimum. 
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Telephone-Mouthpiece Deadens 
Qutside Sounds 

HE added 

mouthpiece 
shown has a 
second diaphragm 
attached to its 
inner end. This 
absorbs the out- 
side noises which 
interfere with 
telephone conver- 
sation. Through a central hole in this 
outer diaphragm sounds spoken into the 
mouthpiece are carried to the inner 
diaphragm in the ordinary manner. The 
invention is particularly useful in mills 
and factories where pounding and noise 
make it impossible to telephone with 
ordinary apparatus. 

















Down with the Portcullis, and Your 
Fish Is Caught 


HE fisherman 

plants his 
trap in paths fre- 
quented by fish. 
When the prey 
swims through 
the metal arch- 
way, a quick jab 
on the handle 
causes the top 
cross-piece to descend, pinning the fish 
tightly to the spikes beneath. The 
catch may then be drawn up through the 
water and dropped into the boat. 













Improved Pocket-Knife Punch 

g NEW pocket- 
SS knife has a 
y blade L-shaped in 
cross-section. It 
is especially 
adapted for use as 
an awl or punch. 
The inner edge of 
the punch is 
sharpened, so that it can be used in 
reaming out and cutting into a hole. 
Slanted corrugations on the _blade’s 
exterior assist it to penetrate hard 
substances, since they grip the material 
screw-fashion. The new punch is no 
more in the way than the ordinary 
knife-blade, since it folds compactly 
into the handle when not in use. 
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A Magnifying Needle-Threader 

LMOST Fe 

every pro- [ics 
fessional or home 
seamstress, as she 
approaches 
middle age, 
begins to have 
trouble to see well 
enough when 
threading her 
needle. There has been devised an 
adaptation of the magnifying glass to 
serve her. A lens which will enlarge 
three and a half times is supported by a 
little standard fitting into the spool of 
thread. The glass can be turned to any 
desired position as the seamstress looks 
down through it at her needle and thread. 
The lens is also available for other pur- 
poses,such as removing splinters,or study- 
ing fine print or small pictures or maps. 














Mattress Handles Lighten Housework 

WO rectan- 

gular wire 
frames, hinged 
together at the 
middle, are fas- 
tened to the 
mattress with 
heavy safety pins 
or any other con- 
venient means. 
near each corner of the mattress; 
other handles are provided in the center 
if necessary. By grasping the handles a 
housewife can move a mattress much 
more easily than by seizing the bulky 
cloth itself. 




















A Perfume-Wafting Fan 
ONTAINED 


within a 
fan-handle is a 
layer of cotton or 
other fabric, while 
at the top of the 
blade is a strip of 
blotting paper 
clamped across a 
hole. On_ both 
these absorbent materials perfume is 
poured. As the fan is swayed in the air 
the perfume is given off. Because of the 
novelty of the idea, the fans are advanced 
as a valuable advertiser for perfumes. 
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An Umbrella with an Electric Fan 
ERE is an 
umbrella 
“s with an electric 
fan to keep you 
cool on a hot day. 
= Within the hollow 
7— handle of the um- 
brella are con- 
cealed both a dry 
battery and a 
motor. A shaft 
extends through the umbrella casing 
from. the motor to the axis of the fan, 
which is so constructed that the blades 
open and close with the umbrella. By 
pressing a small push-button at the side 
of the handle, the fan blades are made 
to revolve as long as pressure on the 
button is maintained. 






Convenient Holder for Toilet Articles 
] CLAMP, fas- 

tened to a 
wali, has a 
notched lug for 
gripping a tooth- 
brush, shaving- 
brush, and other 
toilet article. A 
glass, placed over 
the top to keep 
the dust off, is readily removed at any 
time. In the hollow of the arm back of 
the glass a shaving stick may be de- 
posited, thus making the whole a 
compact and convenient fitting for 
crowded bathrooms. 


The eerenentenl Fly Swatter 

WO mesh 

screens such 
asare used onordi- 
nary fly killers are 
pivoted so that 
when a trigger is 
pulled, a spring 
causes the two 
screens tocome to- 
gether like the 
jaws of a trap, thus catching the fly 
between the two screens and crushing it. 
The handle of the device is shaped like 
a pistol stock, and the spring mechanism 
is actuated by a trigger, as in a pistol. 
If desired, the two screens may be locked 
together, and the device used as an 
ordinary fly ‘“‘swatter.”’ 
































Two Kitchen-Forks in One 


DOUBLE 

kitchen fork 
that meets one of 
the housewife’s 
troublesome 
problems is 
shown in the cut. 
In taking vege- 
tables, tender 
meats, and other 
similar foods from the pan it is custom- 
ary to use two forks, one in each hand, 
in order to prevent breaking the food 
into small pieces. The double fork 
enables one to make the transfer with 
only one hand, leaving the other hand 
free for handling the utensils and for 
other purposes. 











Cord Reel Is Telephone Convenience 
O take up 
loose tele- 
phone cord and 
prevent it from 
getting entangled 
with desk materi- 
als, a reel is actu- 
ated by a spring, 
having just 
enough tension to 
keep the cord wound up but not sufficient 
to move the telephone. The attachment 
will fit any ordinary desk-telephone. The 
spring is the lowest of the three coils 
shown in the illustration, the cord being 
the others. 




















A Sanitary Butter Dish 
SANITARY 
butter dish 
protects the butter 
from dirt, dust, and 
flies, and at the 
same time keeps it 
cool and solid. The 
butter is contained | 
in the tray of crys- 
tal glass; beneath 
is an ice chamber in which ice may be 
placed in warm weather. The cover is 
turned over the butter to protect it 
when the dish is not in use; when the 
butter is needed the cover easily swingsin- 
to place underneath the glass. This dish 
is not only convenient and useful, but 
ornamental as well. 
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Curing a Noisy Automobile Hood 
ANY of the cheaper cars develop 
an annoying series of noises after 

they have been in use for a time, and 
most of these may be entirely eliminated 
by a little careful attention. The most 
common cause, outside of the mechanical 
depreciation, is looseness at the hood, 
as this rubs against the hood-ledge on 










RAWHIDE 
BELT LAC/NG 





TRUNA 


RADIATOR 





ORILL 











Diagram showing the use of rawhide to pre- 
vent hood from rattling 


the radiator and dash, and produces 
squeaking. The hood is liable to rub on 
the filler-board between the frame and 
hood side, as the frame distorts due to 
highway irregularities, and if the hold- 
down clips are loose, the hood will rattle. 

A very simple method of overcoming 
this trouble is to remove the strip of 
shoe-lace or light webbing ordinarily 
used on the hood-ledge and substitute 
for it, a good, broad, rawhide belt-lacing. 
The webbing is not heavy enough to 
keep the hood away from the ledge and 
soon flattens out. The rawhide is not 
only thicker and broader, but it is more 
enduring. In order to use the lacing, 
the small holes in the ledge-strip must 
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be enlarged, which can be done very 
easily by making a drill hole on each 
side of them and then punching out the 
metal with a chisel. 

Another good way to cure hood 
rattle, which is unavoidable with thin 
gage hoods, is to run a trunk-strap over 
the hood as shown. This should have a 
series of holes for the buckle at each 
end, the buckles being carried by shorter 
straps attached on each side of the car, 
so the hood can be raised on either side 
without entirely removing the strap. 
The strap is guided by clips riveted to 
the hood, the straps carrying the 
buckles being held down by clips 
fastened to the filler-boards. Much 
improvement can be made by inter- 
posing a thin strip of rubber from an 
old inner tube between the hood side 
and filler-board as shown. The springs 
regularly furnished to seat the hold- 
down clips can also be replaced with 
stronger ones.—VICTOR PAGE. 


A Long-Handled Screwdriver 
LONG-HANDLED screwdriver 


can be constructed in a_ few 
minutes with a block of wood, a piece 
of 14” pipe and adowel 4” x%"”. A 
slot is sawed in one end of the pipe to 
prevent the screwdriver from turning. 
The accompanying diagram illustrates 
the construction. Any length screw- 
driver may be constructed by the 
variation of the length of pipe used. 








Handle, f Pipe block of. wood 
Ses U/ J 
= : a cee = ae ae 
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A screwdriver of any length can be con- 
structed with a block of wood, a piece of 
pipe and a dowel 
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Making an Electric Lantern from a 
Flashlight 


SMALL tubu- 

lar flashlight 

of the double tung- 

sten battery type, 

Oe [irom of about 1%4-in. 

diameter, may be 

converted into lan- 

tern form at a small 

cost. The regular 

type of dry battery 

is used, being 

cheaper and more 
durable. 

The body of the 
lantern is made of 
galvanized iron. Its 
base is 314 ins. by 3) ins. square, and 
its height is 9 ins. Two 10-32 machine 
screws are let through two opposite 
sides near the top, and soldered in place. 
The handle is drilled at each end, slipped 
over the screws and fastened on the out- 
side with small brass nuts. Two notches 
are made in the cover to enable it to 
set down over the screws. 

The lens, metal ferrule and cap are 
removed from the fiber body of the 
flashlight and soldered to the front of 
the battery box, as shown in the 
illustration. The switch may be used 
by mounting it as shown. One ter- 
minal of the battery is grounded to 
the box; the other runs to the switch 
and from there to the bulb. After 
giving the box a coat of black enamel, 
the lantern is finished. It is in many 
ways an improvement over the original 


flashlight.—A. DANE. 


Driving Screws in Inaccessible Places 
RIVING a 


set-screw in 
a place too small 
to admit the fin- 
gers to hold the 
screw may be ac- 
complished as 
follows: 
Roll a piece of 
_— “paper into a cor- 
nucopia with the hole just a trifle smaller 
than the screw. By dropping the screw 
into this and holding it in the hole with 
as light pressure on the screwdriver you 
can drive the screw home. 
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A Home-made Ice-Mold 
O help reduce | 





the high cost } oS 
of living, many {\ ye 
people would 


freeze their own 
ice during the win- 
ter months if they 
had molds that 
were practical and 
inexpensive. Get 
at a furnace shop an old hot-air pipe, 
the larger the better. Cut into sections 
about two feet long and press into square 
tubes to afford a chance for the expansion 
of the freezing ice. For each tube or 
mold, make a pan for it to set in by 
bending up the four edges of a sheet of 
tin, making the pan about two inches 
deep. Fill the pan with water, place a 
tube in it and the first night’s freeze will 
give a solid ice bottom. Add each day 
as much water as will freeze hard, till 
the mold is full. Put into the refrigera- 
tor, without removing from the mold. 
As many tubes can be used as desired or 
convenient. 


How to Etch a Water-Set 


HE easiest method of frosting glass 

is by means of hydrofluoric acid. 

A complete water-set can be beautifully 
etched with very satisfactory results. 

Procure a water-set of any description; 
the quality of the glass makes no differ- 
ence with the frosting process. Dip 
each piece in melted paraffin, being sure 
that every point is covered. After 
cooling, inscribe, with a knife-blade or 
etching-tool, the letters or design to be 
used, and see that the wax is entirely 
removed from the design. 

Place all the pieces in a box, lined with 
heavy Manila paper. Also set a bottle 
of hydrofluoric acid in the box. Do 
not remove the acid from the original 
container, since it will eat through 
glass; simply remove the stopper and 
place a cover over the box. The fumes 
of the acid will act on the glass so long as 
exposed. From 36 to 48 hours give a 
good heavy frosting. 

This method can be used on electric 
bulbs, glass doors or any glass that can 
be properly exposed to the hydrofluoric 
acid fumes. The acid will keep for 
months.—L. E. FETTER. 



































Grinding Out Dies 


FTER continued use, dies some- 
times require a little more clear- 
ance. A grinding attachment for this 
purpose is shown in the diagram. The 
coupling is fastened to a small motor- 
shaft. A piece of drill-rod, 4%” in 
diameter is attached to the other end of 
the coupling, and a small piece of metal 
is forced on to the end of the wire to 
form a shoulder for the wheel. 

Using a wheel with a diameter as 
small as 14’’, and having it mounted on 
the slender rod, which acts as a flexible 
shaft, it will find its way to small places 
that otherwise could not be reached 
without a stone. 

Coupling 
Motor Shatt\ ¥3 I Flexible Shaft 
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Diagram showing simple appliance for 
grinding out dies 


Drilling Holes in Sheet Metal 


T is very difficult to drill holes in even 

fairly thick sheet metal and practical- 

ly impossible in thin metal, especially 

brass and copper. The following method 
will be found serviceable: 

Drill a hole of the desired size in a 
piece of steel of suitable size. Square 
off the shank end of the drill and place 
the point in the chuck clear to the top. 
Close the jaws lightly so as not to in- 
jure the drill. A piece of drill rod with 
the end squared off is better, this piece 
constituting the punch. 

Lower the punch and place the steel 
so that the punch enters the drilled hole. 
If the punch is raised carefully the hole 
will remain directly under the punch. 
Hold the sheet metal up against the 
punch; then lower both at the same time. 
They will not disturb the steel block un- 
derneath, when together. Additional 
pressure with the press-lever forces the 
punch through the sheet into the hole, 
taking with it a piece of metal the size 
and shape of the punch. 

If the holes have a definite location, 
mark the center lightly with the cen- 
ter punch. Turn your punch in a 
lathe, leaving a small point in the center. 
By placing the center punch markon this 
point, holes can be located with accuracy. 
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This reamer does accurate work and can 
be easily made 


How to Make a Reamer 


N accurate and efficient reamer for 
enlarging steel or brass bearings, 
etc., can be made as follows: 

Obtain a round steel rod and make a 
2-inch slit at one end. File about an 
inch off the other end and square it so 
it will not slip in a brace. The length 
and diameter of the rod will depend 
upon individual needs and uses. Cut 
a strip of emery cloth 2 ins. wide. Insert’ 
one end in the slit in the rod and wrap 
the rest around it. The rod, with the 
emery cloth, is then inserted in the 
bearing to be reamed and turned by 
means of a brace. 

This tool gives a smooth, clean, ac- 
curate cut and is much better than a 
round file for the same purpose. A set 
of these rods may be made from old 
pieces of steel that are found lying 
around most workbenches and will 
often come in very handy. 


Jarely razor blade 
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An old safety-razor blade is just the thing 
for making a scalpel 





A Home-made Scalpel for Trappers 


N skinning animals, a very sharp knife 
is needed. A good scalpel can be 
made from safety-razor blades, as shown 
in the diagram. New blades may be 
substituted by removing the bolts. This 
tool is especially useful in dissecting 
skunks and muskrats.—E. S. CLARK. 
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A Hose Connection Guaranteed 
Water-Tight 


HE hose connection illustrated, has 
an upper part with a tapered end to 
fit the rubber washer in the large end 
of the lower part. Near the end of 
each part, which engages the hose, is 
an enlargement to keep the hose from 














Diagram giving proper dimensions of 
hose connection 


slipping off. Small clamps can also be 
used. Each flange consists of 2 segments 
of a circle, 90°, each opposite the other 
and tapered, or rather increasing in 
thickness, so that after the 2 parts are 
placed together, a 90° turn, and some- 
times less, will make the connection 
perfectly tight —JosEPH K. Lona. 
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A ninety-degree turn makes this connec- 
tion perfectly tight 


Silver-Plating Glass 


ERE is a good recipe for silvering 
mirrors or silver-plating glass of 
any kind. 

Two solutions are used. For con- 
venience they may be designated as solu- 
tion No. 1, and solution No. 2. 

Solution No. 1 is prepared as follows: 
To a one per cent solution of silver 
nitrate add pure aqua ammonia, drop 
by drop, till the precipitate is almost all 
dissolved. Let this stand and then 
filter. The filtrate is solution No. 1. 

To prepare solution No. 2: Dissolve 
one gram (.04 oz.) of silver nitrate in a 
little water and add to 500 cubic 
centimeters (17 fluid ozs.) of boiling 
water. Then dissolve 0.85 gram (13.12 
grains) of Rochelle salts in a little water 
and add to the 500 cubic centimeters of 
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boiling water 
nitrate. 


containing the 
Boil for 20 or 30 minutes till 
the gray precipitate has collected, and 


silver 


filter the solution. 
solution No. 2. 

The glass surface to be coated must 
be carefully cleaned with alcohol to 
remove all traces of grease and dirt. All 
other surfaces which are not to be 
coated, should be painted with melted 
paraffin after the glass has been cleaned 
with alcohol. This leaves a clean 
exposed surface on one side of the glass 
to whic’ the silver will stick. In coating 
with the paraffin, be careful not to get 
any on the clean surface. Mix equal 
parts of solutions No. 1 and No. 2, and 
place the glass to be coated in the solu- 
tion. The silver will stick better if the 
clean exposed surface of the glass is 
rubbed with a small cotton swab, 
saturated with the solution. Leave the 
glass in the solution till the coating of 
silver is as heavy as desired. Then 
scrape off the paraffin, being careful not 
to mar the silver deposit on the rest of 
the glass. If desired, to protect the 
silver coating, two thin coats of white 
shellac may be applied.—L. G. HASKELL. 


This filtrate js 


How to Mend a Broken Casting 


HILE placing a casting in his 

lathe, ten years ago, a machinist 
permitted it to drop on the tailstock, 
breaking the casting, as shown in the 
illustration. It was a serious break in 
those days, when cast-iron could not be 
welded so readily as now. The only 
recourse was a harness of two turned 
rings and two bolts. The arrangement 
may be seen in the illustration; it does 
not look good, but it is still doing 
service.—N. G. NEAR. 


BR, IN TAILSTOCK 
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This mended casting has done service for 
ten years 
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Kite Making at Home—I. © 


How to Build and Fly the Malay, 


Blue Hill Box and Tetra- 
hedral Cell Kites 


By Harry F. Rinker 


Ler: the kite is usually thought 


of as having four corners, with a 

grotesque face painted on each 
side and terminating in a tail of rags, 
the fact is that this sort of kite has 
disappeared. Today every boy who 
is scientifically inclined, can build for 
himself kites which are 
as much ahead of the 
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All the kites to 
be described in this article, 


which is to be concluded in the July 


issue, are here shown 


ator to handle such a force as this, and 
such apparatus will be discussed later. 

The design of the kite is as follows: 
The frame of this kite consists of two sticks 
at right angles to each other, supporting 
the sail. For the six-foot kite, the two 


sticks are each 6 ft. long. The vertical - 


stick is placed keelwise, 





one Benjamin Franklin 
used as the motor-cycle 
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across it. The required 
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is an improvement over !---4 os 


size for the vertical 
the bicycle. ‘ stick is I in. by % in. 
Buildine the Mal -——— 6G *" —_ 42 _______4 ‘and for the transverse 
ullding ine Malay stick 3¢ in. by % in. 
° e FIGURE 1 
We will begin opera- 


tions by making six-fogt Malays, each 
of which carries 18 sq. ft. of sail, or 
108 sq. ft. for the battery. The maxi- 
mum pull from these kites is delivered at 
approximately 45 degrees flying angle, 
and the tangent of 45 degrees being .707, 
the resultant pull equals approximately 
7/10 the horizontal wind force per square 
foot. With a ten-pound breeze, therefore, 
the pull of one kite will be 126 pounds, 
and six of them will 
pull 756 pounds. It 


Take a piece of clear 
white pine, spruce, or fir stock, 114 ins. 
thick, and split it once. Plane up the 
split edge to a straight edge, and rip 
off, parallel to it, six pieces 34 in. wide. 
The majority of the fibers in each piece 
must run from end to end. Clamp 
up and plane off to 1 in. thickness, as 
shown in Fig. 1. Take apart and lay 
flat on bench as in Fig. 2, and dress to 4 
in. thickness. Spring each piece carefully 

in your hands to see 





is evident, therefore, E eal Peake 7S 


that it has uniform 
strength. Get your 








that some mechan- 
ical advantage is 
needed by the opex- 
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FIGURE 2 
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' cross-sticks from I 

' . . 

~ in. or % in. stock 
in a similar manner: 
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Dress them clear and clean with a good 
sharp plane. Now mark them as just 
described. Make six brass clips, of No. 
22 or 24 gage brass, as in Fig. 3. Also 
make six as shown in Fig. 4. 

The bolt in the clip on the upright 
should be tight enough to pull it into 
the wood, and the wires on the trans- 
verse stick should do the same so that 
clips will not slip, but at the time 
avoid bruising the wood more than 
necessary. The twisted ends of wire 
can then be turned in, and soldered. 
The ends of each stick should then be 
wrapped with several turns of wire, 
keeping about 3% in. from the extreme 
end. These wrappings should also be 
soldered. The ends of the cross-stick 
should then be notched for the bow- 
string, as in Fig. 7. The bowstring 
when applied should pull the cross- 
stick as in Fig. 8. Always leave the 
bowstring so it can be slipped. The 
distance X should be about 6 ins. for a 

— very light 
f+ es wind, and 
me aN about 10 ins. 
for a 10-mile 
BEND ON ALL 


t 
DOTTED LINES breeze. If 
. not satisfac- 
2 





tory at first 























a3 _p tor 
- adjust after 
1 { trial. 
[ i! i Finally 
SSS, make a saw 
Tr ta fi cut about 14 
tbat oe tals in. deep in 
as the end of 
-—___—_24—__»4 each | stick, 
FIGURE 3 sawing the 
34-in. way 


on the cross-stick and the %-in. way 
on the upright. Then take a string, 
strong enough to. stand consider- 
able pull, and pass around the frame 
through the saw cuts. Make a slip- 
knot where you join and hold in your 
hands or fasten temporarily. Square 
your frame by measuring this string 
till corresponding parts on each side 
are exactly equal, moving the sticks 
in relation to each other till you get 
the frame true. The cross-stick will 
now be exactly at right angles to the 
vertical, and the bowstring should 
pass about 10 ins. behind it. 

The center lines of the two sticks 








BB a 














FRONT SIDE 
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must cross exactly 18% of the length 
from the top of the vertical stick. Be 
exact if you want your kite to balance. 
So, 72 ins.X18%=12.96 ins.=distance 
from the top. Mark 13 ins. with a 
pencil, and shade this slightly upward. 
Now mark the exact center of the cross- 
stick. 

The best material for making the sail 
is known as silesia or cambric in the 
dry goods stores. Any combination of 
colors can be used if desired, but they 
must join in a straight line up the keel. 
Blue and yellow, white and red, green 
and pink, etc., are all strong contrasts. 
However, the colors seen most distinctly 
at great heights are red and white, 
black and white, orange and red, and 
blue and white. Whatever the colors 
you select, and plain ones are as good 
as any, start by marking out on the 
floor with chalk the four points of your 
frame. Sew your cloth firmly on a 
sewing machine, and lay it out as in 
Fig. 9. 

Sew a brass curtain ring, I in. diameter, 
in each corner, so it can be hooked into 
the saw-cut. Tie a stout string from 
ring to ring, putting the rings in place 
on the frame and pulling into position 
till both sides are exactly the same 
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length. The extra length on the cross- 
stick must be fulled on the string to- 
ward the top of the upright so as to 
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bring all the slack in the center. This 
forms a pocket under pressure, making 
the head-sail which keeps the kite from 
pitching. Turn over all the edges and sew 
them firmly and evenly. You will now 
have a cover with rings in each corner 
and re-enforced edge. Turn the raw 
edges in. Remember it is windy where 
this kite goes. To bridle the kite, get a 
piece of wire and bend it as shown in 
Fig. 12. Solder it into an endless loop. 
This must be slipped on as the sticks 
are put together, 
so that the loops 
marked A pro- 
ject through the 
I-in. hole in the 
sail, while those 
marked B pass 
behind the up- 
right stick. The 
bridle string is 
fastened by means of an _ S-link 
as shown, at each end. One link is 
hooked into the loops marked A, and 
the other into the ring at the bottom 
of the kite. You now have a kite 
which when knocked down and _ the 
sail wrapped around the sticks, forms a 
package 6 ft. long and about 21% ins. in 
diameter. You can carry six of them 
easily. You can get on a trolley car or 
boat with them without trouble, while, 
if not made as above you could not 
handle one. After a little practice, they 
can be put together in a few seconds, 
and they will carry a boat along in 
good shape at an amazing speed when 
properly flown. 

The flying cord used by the writer 
was a steel wire No. 18 gage, in 14-mile 
coils, tested to 750 pounds. A special 
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FIGURE 13 


reel was used for this wire, with multiply- 
ing attachment, and smaller steel wires, 
No. 22 gage being used for each individ- 
ual kite. 

The method of flying is this: A kite 
is set up, bridled, and hooked to one of 
the small wires, this wire paid out 
from an auxiliary reel, until 200 ft. are 
aloft. The main flying wire is then 
attached. When 4oo ft. are aloft, the 
reel is checked. A second kite is flown 
with 200-ft. of lead wire and hooked 
into the main 
wire. Both kites 
are then paid out 
on the reel, till 
another 200 ft. 
is aloft when a 
third kite is flown 
and attached. 
This process is 
continued till all 
the kites in the battery are aloft. 
The reel used contains one mile of wire. 

The method of attaching the kites to 
the main line may seem to the novice a 
means of inviting trouble but in practice 
each kite flies higher than the main line, 
and invariably some slight difference in 
balance or variation in direction of the 
wind at different heights sets them out 
from the main line at different angles, 
so that they do not interfere. Four of 
these kites in a 10-pound wind will give 
two-thirds the pull of six, as a matter 
of course. So if you had a 15-pound 
wind, four would be about all you could 
handle, while in a 30-pound wind, one 
would be fully capable of keeping you 
busy even if it did not break its back, 
for a 30-pound wind, blowing 80 miles 
an hour would give a total loading on 
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the vertical rib of 540 pounds, which is 
nearly the ultimate. It will not be 
necessary to demonstrate further than 
the figures given, that this kind of kite 
flying is strenuous enough to hold a 
man’s attention when his whole battery 
is aloft in a 10-pound wind. 

The reel is made of two circles of 
7%-in. material, 6 ins. in diameter. To 
one side of these pieces, other circles of 
34-in. material, 12 ins. in diameter, are 
glued cross-grain, and further secured 
by a half-dozen clenched brads. To 
the inner 6-in. circles nail slats of 
34-in. material, I in. wide by Io ins. 
long. Cut the holes 
in the center of the 
ends I in. square; 
put a square stick ¥ 
tightly through 


these holes, allow- 
ing it to project :. 
12" 


1 


12" 


21% ins. at one end 
and 3 ins. at the 
other. Turn bear- 
ings for the frame 
in each of the pro- 
jecting ends. These %e 
will be I in. in 
diameter. If you 

have no lathe you FIGURE 
can whittle them 

with a knife and sandpaper. The frame 
is made, as shown in Fig. 13. 

Obtain two grooved pulleys of the 
diameter shown and a piece of sewing 
machine belt. Put the belt on the 
pulleys crossed. This will give it better 
contact. Screw into the 12-in. pulley a 
handle about 1) ins. from the edge, and 
you have a good stout reel which will 
bring your string in four times as fast 
as an ordinary reel. You will appreciate 
this when you have tried both. No 
checking arrangement is needed on 
your reel. When necessary to check, 
take the string in your hand and snub 
around the projecting end of the axle. 
Two iron pins, 15 ins. long, of %-in. 
round iron, pushed slantwise toward the 
front through the I-in. holes into the 
ground, will take the strain. 

The construction and methods of 
flying the Blue Hill box-kite and the 
tetrahedral cell will be discussed in 
the next issue of the POPULAR SCIENCE 
MONTHLY. 
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How to Protect the Surface of g 
Laboratory Table 
TRONG acids and other chemicals 
of strong composition are continy- 
ally spoiling the appearance of laboratory 
tables. The following treatment may 
therefore be found of service. It can be 
recommended for preserving the ex.. 
perimenting table from the injurious 
effects of strong acids or alkalis that may 
be accidently spilled, provided the 
liquids spilled are not left on too long. 
Two solutions are required, as follows: 
The first one consists of one part of 
bluestone dissolved with one part of 
chlorate of potash, 
in eight parts of 
boiling water. 

For the second 
solution, dissolve 
1% parts aniline 
hydro-chloride 
(which a_ chemist 
can obtain to or- 
Ye" der), in 10 parts of 

water. Having 

i oot thoroughly cleaned 
—— the table, apply the - 
first solution as hot 

as possible, and 

14 with a flat brush. 
Apply another coat 

as soon as the first is dry, and then two 
coats of the second solution. When 
thoroughly dry, rub with raw linseed 
oil, till polished, and wash with hot, 
soapy water. A good black surface is 
thus given to the wood, in addition to the 
acid-resisting qualities. After it is per- 
fectly dry, a little linseed oil, applied 
with a cloth, will also be of advantage. 

A hard surface with considerable luster 

is thus obtained, which will resist 

damage to its surface, especially from 
acids. —WM. WARNECKE, JR. 


WIRE NAIL? 








A Mission Stain 

NE of the best and cheapest stains 

for mission furniture can easily be 
made by mixing black asphaltum with 
turpentine. Any desired brown shade 
can be obtained by varying the amount 
of turpentine. Apply the mixture to the 
work with a brush. After it has been 
on a minute, rub it dry with a clean 
cloth or cotton waste. It will dry 
quickly and leave a dull mission finish. 
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Gaging the Stack Draft 


HE draft pressure of a stack is 

expressed in inches of water, mean- 
ing the amount of draft required to 
change the difference of equilibrium of 
two communicating columns of water, 
measured in inches. 

The draft of the chimney can be 
easily obtained with the use of the little 
gage illustrated herewith. The fuel 
consumption of a boiler can be figured 
whether or not it is in proportion to the 
results, etc. The illustration shows how 
such a gage is made. A single length of 
glass tubing with an inside diameter of 
Y% in. is bent to the required shape by 
holding over a small flame and bending 
very slowly when 
hot. Fasten toa 





- board with wire 
. or brass straps. 
Fo 4 Arrange a scale of 
K inches between 





the two columns. 
To read the 
draft, place the 
| an i gage on a wall in 
" a vertical position 
and put a little 
water into the 
tube so that it 
Glass tube used for just balances in 
gaging stack draft either column. 
Connect a piece 
of rubber tubing to the left leg and 
seal in a small opening in the stack or 
pipe. The draft or suction at the end 
of the tube will cause a slight vacuum 
in the tube and will cause the two 
columns of water to change their level. 
The draft may vary from 4 in. to 2 ins. 
according to height of stack, temperature 
and weather conditions. The draft 
pressure required will depend upon the 
kind of fuel used. Wood needs little 
draft, about % in. or even less. Bitu- 
minous coal will require 34 in. to I in. 
and anthracite or slack will need a 
draft of 114 ins.—B. F. DASHIELL. 
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A Safe Way of Bending Pipes 
HOSE who try to bend piping with- 
out kinking by filling the pipe with 
sand and still fail, will attain better suc- 
cess if they pour molten lead into the 
pipe, allow to cool and then bend. Heat 
the pipe, allowing lead to flow out. 


A Toy Rubber-Elastic Winder 

DISCARDED egg-beater may be 

easily converted into a toy aero- 
plane winder. Cut off the loops which 
formed the beater part. Wire the stubs 
together and make two wire hooks or 
loops for fastening the rubber bands. 
The winding will be greatly facilitated by 
increasing the length of the crank. 





END OF BEATER 


“ELASTICS 


An old egg-beater can be converted into a 
good toy winder for rubber motors 


A Cheap Beam-Compass 
WOODEN rod, such as drygoods 
merchants use for cloth, makes a 

good beam-compass, by attaching a 
pencil and nail as shown in diagram. 
The pencil is flattened on opposite 
sides, to be gripped in the beam, and 
the head of the nail has been filed off. 
The rings consist of brass tubing. When 
using ink, the ruling-pen is gripped like 
the pencil— Wa. TURNPENNY. 
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Diagram showing construction details of 
beam-compass 


Removing Waterproof India 
Ink Spots 


T is not generally known that black 
India ink, especially the waterproof 
kind, may be removed from nearly any 
material by placing a blotter underneath 
and pouring household ammonia over 
the dried ink. Care should be taken 
that the blotter does not become satu- 
rated with the blackened ammonia. 
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How to Make a Polariscope to be Used 
with a Microscope 


ANY  micro- 
scopic objects 
that appear unin- 
teresting and de- 
void of structure 
when examined in 
the ordinary way, 
. > develop surprising 
beauty of form and color when viewed by 
polarized light. This applies to the 
majority of crystals and rock sections, as 
well as many vegetable sections contain- 
ing minute crystals embedded in the 
tissues. A beam of light may be polarized 
by passing through a specially cut, prism 
of Iceland spar, or more cheaply, by 
using a bundle of glass plates inclined at 
a certain angle. The polarized beam is 
allowed to pass through a transparent 
object and afterward through a second 
prism or bundle of glass. The polariscope 
will therefore consist of two parts, one 
placed beneath the stage and called the 
polarizer; the other somewhere above 
the object, and called the analyzer. The 
best position for the analyzer is usually 
considered to be just inside the body- 
tube of the microscope, immediately 
above the objective. A low-power ob- 
jective measuring about I in. is best 
wher working with polarized light. 
The accompanying illustration shows 
the details of the polarizer in section. 
The several parts may be mounted in a 
brass tube A. Any tube that happens 
to be handy will do, but it must make a 
nice fit in the understage fitting of the 
microscope, so as to be capable of 
rotation without danger of falling out. 
A paper tube can be used as a substitute, 
though of course it will be less durable 
than metal. If paper is used the tube 
should be made by coating one side of 
a strip of paper with thin glue or good 
strong paste and winding tightly around 
a rod or tube of suitable size, care being 
taken to prevent the formation of 
wrinkles. If several layers of paper are 
wound on, the tube will be hard and 
strong when dry. One end must be 
closed with a cap B, perforated in the 
center with a hole 4 in. in diameter and 
projecting sufficiently beyond the tube 
to afford a convenient grip. 








Two pieces of cork C, C, must fit 
neatly in the tube. Each of these must 
be cut as shown in the illustration, the 
slanting sides forming an angle of 57 
degrees with the side of the tube. 
Further, both corks must be perforated 
with a hole of the same size as that 
made in the cap B. The holes should 
be carefully made with a cork-borer so 
that they will be continuous when the 
parts are assembled, and parallel to the 
axis of the tube. They should be black- 
ened inside with photographic dead- 
black, or else lined with black paper 
having a dull surface. After fixing one 
cork by means of fish glue, a number of 
thin microscopic cover-glasses D should 
be dropped in, each of which must first 
be cleaned thoroughly with tissue paper 
or chamois leather. About 18 will be 
sufficient. They are best handled with 
a pair of small pointed forceps. The 
second cork can then be inserted, a 
gentle pressure being applied to keep 
the thin glass plates from moving and 
so rubbing dust off the corks. 

The analyzer is merely a replica of 
the polarizer, but small enough to go 
inside the body-tube of the microscope. 
In this case it will not be necessary to 
have a cap at the end of the tube, since, 
if the polarizer rotates, the analyzer 
does not need to move. 

A polariscope made in this way is in- 
expensive and the results, though some- 
what inferior to those obtained by the 
use of Iceland spar prisms, will repay the 
trouble of preparation. One or two 
selenite films should be _ purchased, 
mounted on microscope slides of the 
ordinary size, 3 ins. by I in., and placed 
immediately beneath the object. By 
this means, the range of color is greatly 
increased.—H. T. GRAy. 


To Stop a Lathe Quickly 

HEN polishing or turning small di- 

ameters in the lathe it is usual 
to speed the lathe up to its limit. This 
is all right, but in stopping it is the custom 
to throw the belt shifter quickly, which 
often causes the reverse clutch to be en- 
gaged; and if it happens suddenly the 
result is that the belt comes off. This 
trouble can be easily prevented by plac- 
ing a collar on the shipper rod which will 
prevent the reverse clutch from engaging. 
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Cutting Tile at Any Angle 


is often desired to cut tile, cast-iron 
ely or even steel pipe at an angle 
in order to make a turn in the pipe 
line. Where these pipes are so large (as 
they usually are) that they cannot be 
laid in a miter box for cutting, and where 
it is desired to mark them quickly and 
correctly at the same time, the following 
is a good expedient: 

Set the tile in water at the correct 
angle, as shown in the diagram; hold 
it there and make chisel marks all 
around at the surface of the water. 
The cut can then be made, after remov- 
ing the tile from the water, in a true 


lane. Where care is taken in lowering 
the tile into the water so that it will not 


be wetted too high, the ‘‘wet edge’ on 


removal will serve as a good guide for 


the path to be cut.—W. F. SCHAPHORST. 























Piping and tile may be easily cut at any 
angle by dipping in water 


A Substitute for a Soldering Iron 


T is often necessary to repair a leaky 

wash-boiler, tea-kettle or other utensil 
quickly, and if no soldering iron and 
appliances for heating it are at hand, 
the work must be taken to a tinsmith. 

Moreover, a small soldering iron in 
the hands of an amateur is a difficult tool 
to use on large work because heat is 
rapidly conducted from the iron by 
the cold sheet-metal upon which it is 
used. 

In many households may be found 
self-heating flat-irons. As shown in the 
drawing, the burners from such irons 
may be used to good advantage for 
soldering. Since the flame is directed 
downward by the pressure from the 


Popular Science Monthly 



































A good substitute for a soldering iron is 
made from the burner of an ordinary 
self-heating flat-iron 
tank, the principle is essentially the same 
as that employed when using an alcohol 

lamp and a blowpipe. 

A heavy copper wire may be used in 
place of a soldering iron. If the wire is 
short, it will be necessary to place it in 
a handle or wrap some sheet asbestos 
around one end, as it will become too 
hot to handle. This ‘‘soldering iron’”’ 
will remain hot until you can finish the 
job.—C. H. PATTERSON. 


Taking the Squeak Out of a Sign 

NSTEAD of being kept awake nights 

by a squeaking drug store sign, the 
writer resorted to the following expedi- 
ent to silence the offending advertise- 
ment: Insert two pieces of leather 
strap between the iron pipe which 
supports the sign and the strap- iron 
hangers, as shown in the diagram. 
Fasten the ends of each by twisting 
soft iron wire around the hanger. 

No oil is needed and the leather will 
wear for a long time. 
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The squeaking drug store sign can be 
silenced with two pieces of leather 





















































Handling Fine Screws 


N repairing 
watches, clocks, 
spectacles and 
other small articles, 
the difficulty of in- 
serting very fine 
7 screws into their 
respective holes 
may be easily over- 
come with the aid 
of a piece of paper. 
The screw is first pierced through a 
strip of stout paper, which is then held, 
with one hand, over the hole, while the 
screwdriver, held in the other hand, 
gently presses the screw into the required 
position. 
When the screw is partly driven, the 
paper is torn away and the screw finally 
driven home.—GEorGE H. HOLDEN. 


A Home-made Thumb-Screw 


HE materials 

needed for mak- 
ing a thumb-screw, 
are a round- 
headed screw and 
a washer. Cut the washer as shown 
and sweat it into the slot of the screw. 
If the washer is a good fit, very little 
soldering will be necessary to insure a 
perfect union.—L. E. FETTER. 
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How to Make a Barometer 


SIMPLE but 
reliable bar- 
ometer may be 
made from an or- 
dinary tumbler and 
a test-tube or vial. 
Thevial, about two- 
thirds full of water, 
is inverted in the 
tumbler, which is 


. | nearly full of water. 
--?| A tin cover A, 
; provided with a 

\ hole in the center, 
~~ | will serve to sup- 
port the vial in an 

upright position. The greater the pres- 
sure of air, the higher the water will 
rise in the bottle, and vice versa. A 
little paper scale, ruled as shown, may be 


attached at B toindicate the degrees of 
fluctuation.—H. J. Gray. 
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Making a Long Distance Shot with 
a Shotgun 


T is sometimes 
necessary to 
take a chance on | 
making a long shot, 
in shooting into 
a large flock of 
ducks, especially in 
hunting on water. 
Cut a shell into 
two pieces, mak- 
ing the cut between the shots and 
powder as indicated in the illustration. 
If you have made the cut in the right 
place you will have a wad left at each 
end. Now put the portion of the shell 
containing the shots into the gun chamber 
and then put in the portion containing 
the powder. Of course your gun must 
be an open-bored gun. When you fire, 
the portion of the shell containing the 
shots will travel the same asa bullet, but 
upon striking the water it will burst and 
the shots will scatter in every direction, 
and you are sure to bag some game that 
would be otherwise impossible to reach. 








Oiling Hammer Handle 


HAMMER 

handle which 
is well oiled will out- 
last two ordinary 
handles, as the oil 
penetrates the wood 
rendering it springy 
and also preventing 
dry rot. In the ac- 
companying illus- 
tration is shown the 
methods by which a 
hammer handle may 
be thoroughly oiled. 
A \-inch hole is 
drilled in the end of the handle for a 
depth of about 2 ins. The ham- 
mer is then put in an upright posi- 
tion, and the hole filled with lubri- 
cating oil. When the oil has soaked 
into the wood, fill again, repeating the 
operation until the handle is well oiled. 
If desired, a small wooden plug can be 
driven into the hole to keep the oil from 
leaking out before it has completely 
soaked in.—O. B. LAURENT. 
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How to Build and Sail a Small 
Boat—II. 





By Stillman Taylor 


(Concluded from May Issue) 


known as ‘‘cat-rig,”’ the mast should 

be stepped well forward, say about 
18 ins. from the stem. If a sloop rig is 
preferred, the mast is stepped farther 
aft, to make more room for the head-sail 
or jib. The cat-rig is the best for a 
small boat. It is faster and is much 
more easily and quickly handled. In 
any case, where the hole is cut in the 
deck, a mast-block must be screwed 
firmly on the underside of the deck, and 
a second block with a hole cut in the 
center for the heel of the mast to set in, 
is screwed to the floor directly under 
the mast-hole in the deck. 

The boat should be painted with 
three coats of good paint, and to avoid 
the difficulty of reaching the extreme 
parts of bow and stern after the decking 
is on, paint these places as the work 
progresses, not forgetting to paint the 
bottom underneath the keel, and the 
inside of the centerboard trunk. A 
single coat of thick paint will suffice. 
The outside, or the entire coaming may 
be finished ‘“‘bright”’ if desired, in which 
case give it three or four coats of good 
spar varnish. 

The mast may be rounded by planing 
and tapering a spruce or white pine or 
cedar stick, 3 ins. by 3 ins.; or a natural 
pole of the required diameter may be 
cut in the woods. Make it 3 ins. in 
diameter from heel to deck, then a 
uniform taper to the top which should 
be 2 ins. Square the heel to fit the mast 
step, making a loose fit, to allow for 
swelling. A round spar is not at all 
difficult to make. Simply plane off the 
four corners, then take these corners off 
to make it six-sided. Now plane these 
six corners off and a nearly round spar 
is secured. Scrape round with a steel 
cabinet scraper, and finish with sand- 
paper. 

The boom should be about 2% ins. 
in the center, tapering to 2 ins. at the 


[ rigging the boat with a single sail, 


foot (mast end) and about 1% ins. at 
the other end. The gaff may be made 
2 ins. in the center, tapering to 1% ins. 
at either end. Both boom and gaff 
should be made at least 6 ins. longer 
than the width of sail, to allow for 
stretching of the canvas. A goose-neck 
attachment may be used to attach the 
boom to the mast, or a patent sail hoist 
may be used for both boom and gaff. 
These are expensive, and the ordi- 
nary boom and gaff-jaws will answer. 
Jaws may be purchased with cleats and 
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These diagrams show the construction of 
several small parts of the boat 
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other fittings, or sawed out from oak or 
ash. 

A light sail is needed, and this may 
be made at home on the family sewing 
machine, or sewed entirely by hand. 
Five-ounce unbleached cotton drill is 
heavy enough, and yard wide material 
may be used. The bights or laps are 
made by turning over a fold on each 
side, about I in. wide, and stitching 
along the two edges. Narrow laps 
about 6 or 8 ins. make a neater 
appearance and strengthen the sail. 
The laps must be made to run parallel 
with the leech, as shown in the sail 
plan, page 929. The corners of the sail 
should be re-enforced with a segment 
of canvas sewed on each side. About 
1 foot above the boom, sew in a row of 
reef-points (14-inch cotton rope) so 
that 6 ins. may hang from either 
side. By tying these together around 
the boom, the sail is shortened or 
“‘reefed,’’ as the nautical term expresses 
it. The sail may be bound with cotton 
rope, but a simple and strongly stitched 
hem will answer. At the leech make a 
I-in. hem, so that a small rope may 
be run through to take up any slack as 
the sail stretches out. This prevents 
that bug-bear among sailors, a flapping 
leech, and makes the sail set flat and 
not bag. 

The sail is attached to the mast by 
mast-hoops; either oak or metal hoops 
may be used. Seven or nine hoops will 
be needed, in. the 3 or 3-in. size. 
Grummet holes must be worked in the 
sail on the side marked hoist, and the 
sail secured to the hoops by seizing 
with a double strand of marline. To 
make the grummet holes, purchase a 
dozen or so of %-inch galvanized iron 
grummet rings, cut a 44-inch hole and 
place a ring on either side of it, and sew 
over and over with waxed sail-twine— 
overcasting the ladies term it. Your 
mother or sister will show you how to 
do it. A row of grummets must also 
be worked in along the boom and the 
gaff to attach the sail to these spars, 
putting a grummet at each lap or bight. 

To rig the boat, procure a mast band 
with two eyes, of the right size to slip 
down about 2 or 3 ins. from the top, 
where it should bind firmly. Drive the 
band on with the two eyes fore and aft, 


that is, in line with the boat. To the 
forward eye, splice or seize a length of 
3/16-in. wire rope, which must be long 
enough to reach the stem where this end 
is secured by seizing to an _ eyebolt 
screwed into the oak stem. Instead, a 
strap fitting the stem may be used. 
This is the stay to support the mast. 

To the rear eye in the mast-head 
band, seize a metal pulley-block (2-in. 
shell, for 14-in. rope is correct size). 
This is for the peak halyards. A foot 
or so below this block, screw an eyebolt 
in the mast and fasten a similar pulley 
for the throat halyards. To the gaff, 
splice or fasten a bridle of wire rope and 
to it fasten the end of the peak halyard, 
either with a bridle clip or a bull’s-eye, 
which is merely a wooden ring with a 
groove in the outside circumference in 
which the rope is spliced or seized. 

On each side of the deck, opposite 
and about 6 ins. from the mast, 
screw a galvanized deck-pulley. This 
arrangement will lead the halyards aft 
to within reach of the helmsman, and 
also serve to support the mast. 

At the bow, screw an open bow-chock 
3-in. size, on each side of the stem on 
deck. A cleat is unnecessary on the 
forward deck, for the mooring line may 
be more securely fastened to the mast. 

The main sheet may be rigged in 
several ways, but in a small sail like 
this no great purchase is required, and 
two single blocks will be sufficient. To 
avoid shifting each time when going 
about, however, a traveler may be 
screwed to the after deck. This is 
simply an iron rod about 18 ins. long, 
fitting with a sliding ring to which a 
pulley is seized. When going about on 
another tack, the sail shifts without 
attention. Cleats for belaying the sheet 
may be screwed to each side of the deck, 
but a cleat placed in the center of the 
rear seat or on the deck, will make it 
unnecessary to shift the rope every time 
one goes about. 


A Cheap, Practical Mooring for Your Boat 


While a 20-pound anchor is about the 
right size for our craft, most boatmen 
prefer to use a heavier mooring for the 
permanent anchorage, with a marking 
buoy or pick-up. One of the _ best 
moorings is easily and cheaply made of 
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concrete. For a small boat, an old 
dishpan makes a splendid form in which 
to cast our anchor. A good quality of 
Portland cement must be used, in the 
proportion of one of cement to two of 
gritty sand. Mix thoroughly and add 
a quantity of broken or any old iron 
bolts and other small bits of scrap iron 
you may happen to find. In the center 
of the form, embed a large eyebolt with 
a large washer firmly riveted to the end. 
The buoy or pick-up may be made in 
the form of a spar, but an 
old beer keg is the best, be- 
cause being heavily made 
it is easily rendered 
waterproof and will 
stand many years of 
hard service. To at- 
tach the mooring line, a 
heavy iron rod is run 
through the sides of the 
keg and the ends turned 
over to form eyes Chain 
for attaching the 
cable. From 
anchor to 
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How to Sail Your Boat 


The knack of handling sailing craft 
is quickly learned, but the many little 
practical wrinkles of seamanship are 
only to be picked up after considerable 
experience on the water. Sailing is not 
the dangerous sport many people imagine 
it to be, however, and if the boat is of 
good model and not over-rigged, prac- 
tically all accidents may be placed at 
the door of carelessness and ignorance 
or a desire to appear smart and show off. 
Of course every boatman should know 
how to swim; one does not anticipate 
a capsize or collision, it is true, yet 
accidents occur now and then, and the 
ability to keep afloat is well worth 
acquiring—even if only for the greater 
confidence it gives. 

As every boat possesses certain char- 
acteristics and little peculiarities, the 





handling of one craft differs somewhat 
from that of another, but the principles 
of handling are the same for all craft 
propelled by sails—from the four-masted 
schooner down to the little skiff we have 
just built. Hence, the owner should 
know his own craft—how much sail 
she can safely carry to get the best 
speed, and so on. 

While a knowledge of the theory of 
sailing is not at all necessary to sail a 
boat, every skipper should have some 
idea of the effect of the wind on his. 
craft. Now the wind pressure against 
the sails of our boat acts in two directions 
—it presses and drives the boat ahead, 
and also forces it sideways, to make it 
tip or “heel.” The pushing force of the 
wind is of course encouraged in every 
possible way, by proper rigging and 
handling, while the heeling tendency is 
counteracted by making the boat suffi- 
ciently stable to resist the upsetting 
force. This is gained by building the 
craft of ample beam, by using a deep 
or heavy keel, or by ballasting the boat 
with lead, iron, rocks, sand-bags or 
other heavy weight placed on the 
bottom of the craft. 

When a smooth-bottomed craft (like 
a common row-boat) is fitted with a 
sail, the side pres- 
sure is so marked 
that the boat will S 4 
be forced  side- ae” 


ways even faster <*- 


than it is pro- "SS ~ . 
pelled ahead. ">> 330 
This sliding or ee 


“making leeway”’ Sf 
as sailors call it, .--* 

must be eliminat- ~~~. 

ed so far as possi- ’ 

ble, and this is XQ 
done by using a “i, 
deep keel or—in eniiiiiiadiieiacinn 
the case of the an pe against 
boat we have the strongest wind 

made, by using a 

centerboard. When sailing close-hauled 
or beating against the wind, the center- 
board is dropped, thus affording re- 
sistance to the side pressure. When 
sailing free, or directly before the wind, 
the board is raised, so that all the driving 
force of the wind may be gained to propel 
the craft forward. 
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Owing to the fact that the wind 
pressure on the sail exerts a certain 
force on the bow of the boat, this 
“veering’’ is overcome by swinging the 
rudder at an angle. This balances the 
force of the sail. Every well-designed 
and properly rigged boat—whatever its 
size or number of sails—should have 
what sailors call a ‘‘weather helm;” 
that is, if the tiller is let go, the boat will 
fly up into the wind and come to a stop 
with the sails shaking. This is accom- 
plished by using a properly proportioned 
head sail or jib, and in single sail or 
“‘cat-rigged”’ boats like the one we have 
made, by stepping the mast well forward 
toward the bow. A few boats carry a “‘lee 
helm,” that is, if the tiller is let go the 
boat sags off to leeward, and if the 
rudder is not thrown across to prevent 
it, the sail will jib over and the boat 
swing around as on a pivot. A boat 
thus badly rigged and balanced, is a 
dangerous craft for anyone to handle; 
it is a tricky boat. Furthermore, a 
boat so balanced is slower under sail, 
because the rudder must be swung 
across at a considerable angle in order 
to keep it headed up to the wind, and 
this drag of the rudder greatly retards 
the speed. 

Some boats can sail closer to the wind 
than others and the single sail or cat- 
rigged type will point higher to wind- 
ward than a sloop-rigged craft which 
carries a jib. No boat can sail directly 
against the wind; therefore, when sailing 
up-wind we must travel at an angle— 
which diagonal course is called ‘“‘tack- 
ing.” Suppose we are sailing close- 
hauled—beating to windward, the wind 
blowing in the direction indicated by 
the arrow, page 931. As we cannot sail 
directly against the wind, we must 
“tack’’ or sail a certain distance close- 
hauled with the wind on one side, and 
then go about and sail close-hauled 
with the wind on the other side. Thus 
we proceed to windward in a series of 
zig-zag courses. 

In the diagram just referred to, the 
wind is ‘‘dead ahead” and the tacks are 
equal. If the wind is a point or two off, 
as shown in the next diagram, one tack 
will be longer than the other, as shown 
in the dotted lines. This sailors call 
“making a short leg and a long leg.” 
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Tacking against the wind or “‘beating 
to windward” as most skippers call it, 
naturally requires much practical ex- 
perience before one can get the best 
speed out of a boat. Some boats will 
sail closer than others but any wel}- 
designed and properly rigged craft 
should be able to point up within 45 
degrees of the wind. 

When sailing as close-hauled as pos- 
sible the sail must be trimmed rather 
flat. It is, of course, possible to pull in 
the sail too much; this must be avoided 
for if trimmed too flat, the speed of the 
boat is much retarded and the side drift 
or leeway becomes more marked. In 
trimming the main sheet, pull it very 
flat, then ease it off until the edge of 
the sail along the hoist or mast wrinkles 
and flutters. The old hand always 
makes use of this fluttering, which 
indicates one is sailing ‘‘full and bye” 
or as close to the wind as_ possible 
without sacrificing an iota of speed. 

In handling the boat, a good skipper 
will endeavor to ‘‘coax’’ his craft closer 
to the wind, ‘‘crawling to windward” as 
the sailor calls it. This is done a 
thousand and one times during a day’s 
sail, by heading the boat close and then 
easing it off, with the sail just a-flutter. 

When going about on another tack 
the boat is eased off a trifle, and the 
rudder thrown across, slowly and stead- 
ily. If the rudder is worked too quickly 
it checks the speed and may even put 
the boat in “‘stays’’—so that it simply 
drifts sternwards, and necessitates swing- 
ing the bow around with an oar. When 
sailing with companions, going about 
is generally preceded by calling out 
“‘hard-a-lee,”” which warning enables 
passengers to duck the boom as it 
swings over, and to shift to the wind- 
ward side if needed. 

The approximate trim of the sail 
with the wind at the several points of 
the compass, is shown on page 933. No. I 
shows the sheet trimmed flat for sailing 
close-hauled, No. 2 with bow wind, 
No. 3 wind a-beam, No. 4, wind abaft the 
beam, No. 5 wind on the quarter, and 
No. 6 with wind dead astern. 

In small sailing craft, the boat is 
commonly ballasted or trimmed by 
shifting the weight of the skipper and 
one or two companions, but the boat 
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may be ballasted if desired. Perhaps 
the best way to do this is to fill a couple 
of canvas bags with sand or fine gravel, 
and place them on either side of the 
centerboard trunk. Acleat --._ 

tacked along the floor will 


prevent the bags from > 
shifting. Ten or twelve- f 
ounce canvas bags re-en- / 


of 3/16-in. rope around the 
seams will be suitable. A 
rope strap-handle will F 
make it easier to handle , 
the bags, which should ¢.. 
weigh about forty pounds S-, 


forced by sewing a length M 


each. Ps 
In ballasting, the boat et 

must be trimmed ge 

to ride on an even Z 


rg 
aah 


keel, or with just a it 
trifle more weight 1f the wind is not “dead 
aft of midship. If ahead” the “tacking” 
sandbags or other must be irregular 
weights are used, ballast to an even keel, 
and your weight aft will trim the boat 
correctly. Too much weight forward 
makes a boat difficult to steer, and too 
much ballast aft causes the stern to 
drag too much water. 

The skipper of any boat—be it large 
or small, should keep his ‘weather 
eye” open at all times. When sailing 
in a river or landlocked lake or bay, 
one must be on the watch for puffs, and 
head up into the wind or ease off the 
sheet a few inches. Moreover, the main 
sheet should not be made fast, but held 
in the hand, so that the rope may be 
cast off to run free at a moment’s notice. 
In a brisk breeze, a half-turn around the 
cleat will take all strain from the hands, 
but allows the rope to render \, 


up into the wind, rather than pay off 
and jib the boom over. The experi- 
enced skipper can jib in even a heavy 
wind by easing off the sheet as the 
boat pays off and the boom swings 
over, and quickly pulling the sheet as 
the craft swings on the other tack. 

It is well to keep in mind this rule of 
the road at sea; that a boat on the 
starboard tack has the ‘right of way” 
over a craft on the port tack. By 
starboard tack is meant the wind blow- 
ing from the right or starboard side 
(sail to left or port) and vice versa when 
on the port tack. 

When sailing past the lee of a 
vessel at anchor, or an island, keep your 
weather eye open. Your boat is certain 
to be becalmed or ‘‘blanketed’’ while 
passing, and as she draws clear of the 
object, the full force of the wind will 
strike your sail. Remember this and 
avoid a possible capsize. It is fool- 
hardy to attempt to sail close to steamers 
and other large craft, for the sake of 
riding the swells. Keep away from 
them. 

Sailing a boat in rough water demands 
judgment, especially when the wind 
and sea are a-beam. This is the most 
dangerous point of sailing, and calls for 
a cautious hand on the tiller. If the 
wind is strong and fresh, it is the wisdom 
of a sailor to reef and shorten the sail, 
rather than to stagger along under the 
whole spread. There is an old maxim 
which runs something like this—‘‘A 
sailor shortens sail in time, but the 
landlubber cracks on sail until all is 
blue.” Keep this in mind and avoid 
taking chances. 

In rough-water sailing, with the boat 
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fore the wind, every boat will 


swing more or less from side Diagram showing the trim of the sail with the wind at 


to side, and’ this ‘‘yawing”’ 
is counteracted by swinging the rudder 
slightly in the opposite direction as the 
bow swings. A little sailing experience 
will show how the trick is done, for the 
good sailor can tell the behavior of a 
craft by the ‘“‘feel’’ of his hand on the 
tiller. 

When going about or changing the 
course, the novice should always come 


different points of the compass 


heeled over to some fifteen degrees, 
a heavy roller may even capsize the 
boat. Guard against this, and when 
you note a particulary big wave coming, 
put up the helm a trifle, so that the wave 
may be taken on the bluff of the bow 
or abaft the beam. This use of the 
weather helm is one of the essentials in 
seamanship, Should a big wave seem 
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All sorts of vegetables and meats can be 
baked in this camp oven without burning 


about to come aboard over the bow, 
luff quickly into it and meet the wave 
bow on. 

When running before a strong wind 
and heavy sea—‘‘scudding”’ as the sailor 
knows it—the man at the tiller must be 
on the alert to keep his craft from 
broaching to, that is from flying up in 
the wind, on the one hand, and being 
“brought by the lee” on the other, 
which means running off so that the 
wind is on the other quarter. 

The boom should be well topped up 
to keep it high above the water. As 
most small craft are not often rigged 
with a topping lift, the sail should be 
hoisted well up on the mast to afford 
more clearance for the boom above the 
water. 

Should you happen to be caught out 
in a gale or squall, it may be possible 
to run to port under bare poles, or ride 
out the gale. Even a small boat will 
weather a heavy blow by rigging up a 
sea anchor. Of course a regular sea 
anchor is best, but a fairly good sub- 
stitute may be fashioned by tying 
together a raft made of oars, boathook, 
seats, sails, cushions, etc., and let it 
drag from the bow, paying out some 
fifty feet of rope. 

No sport is more exhilarating than 
sailing, and the fun is greatly enkanced 
if one can sail a boat which he has him- 
self constructed. 
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A Camper’s Dutch Oven 

HEN you go camping in the sum- 

mer, either for a short or pro- 
longed outing, the old-fashioned Dutch 
oven, which at one time was very com- 
monly used, cannot be excelled as qa 
cooking arrangement. It is a sort of 
fireless cooker, which can be built and 
set up anywhere by means of a few 
bricks or stones. It will cook meat, 
biscuit, bread, potatoes or anything else. 
The beauty of it is that it cooks by indi- 
rect heat or by reflection. 

It is constructed of any kind of bright 
tin. To make a large one with an open- 
ing of about two feet, take a piece of 
bright sheet tin about 6 ft. long, and 3 
or 4 ft. wide. Lay this out, and cut in 
the shape shown. Then roll it up, and 
fasten the edges by riveting. Cut a cir- 
cular piece of tin to fit the back. Then 
directly through the center fit a thin 
piece of sheet iron from the open front 
to the apex. This is to hold the bread, 
biscuits and other articles. A smaller 
size may have an opening of about 21 ins. 

This funnel-shaped piece of tin is 
set up on the ground, with bricks or 
stones supporting it on either side 
directly in front of your camp fire of 
blazing wood. The food is cooked en- 
tirely by reflection. The heat from the 
fire is reflected from the bright tin sides 
to the food. In a short time the heat 
inside the funnel is sufficient to cook a 
steak or fry a fish. Nothing will burn, 
for the heat is not direct, and there will 
be no cinders or ashes in the food. 

The heat can be regulated by the 
distance from the fire, but the oven 
should not be placed close enough for 
the smoke and cinders to enter the 
funnel. The articles of food can be 
placed in the oven, and the open fire 
built. All that is required then is an 
occasional replenishing of the fuel. The 
Dutch used this oven in the house by 
placing it in front of the open grate fire. 
It can be used to good purpose in this 
way in the winter. 

This camp oven is so cheap and 
so easily constructed, that it can be 
discarded when the bright surface of 
the tin has worn off, and a new one 
made. An oven of this sort affords 
a reliable and simple means of cooking 
outdoors. 
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Sharpness of Tuning in Radio 


By John 


a freely oscillating circuit was 
described in the May article of 
this series. It was pointed out that the 
more rapid loss of energy, brought about 
by the presence of this added resistance, 
reduced the num- 
ber of current os- 
cillations in the 
circuit. It was al- 
so indicated that 
when the persist- 
Fig. 1. A simple circuit ence of the circuit 
was thus reduced 
(as its damping or decrement in- 
creased), the system became less sharp- 
ly tuned. 

Just what is meant by the ‘‘sharpness 
of tuning?” Before this can be answered, 
it is necessary to look more closely at 
the effects of tuning itself. This phe- 
nomenon of resonance is, perhaps, made 
of more use than any other in the 
science of radio telegraphy; and yet it 
is often grossly misunderstood, even by 
skilled operators and experimenters. 

Mechanical illustrations of tuning, 
drawn from the art of music, have been 
described in book after book; yet there 
seems to exist some difficulty in carrying 
over, into the purely electrical cases, the 
physical facts which these analogies 
should teach. Suppose that one dis- 
regards, for the moment, the sympathetic 
tuning forks and the tuned strings (both 
of which vibrate, though only one is 
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plucked), and that one considers a 
simple electrical circuit having in series 
an inductance, a capacity, a resistance, 
a current indicator and a source of high- 
frequency sustained voltage. Such a 
circuit is that shown in Fig. 1.. In the 
February article the effect of altering 
the circuit impedance by changing its 
inductance and capacity was. described; 
when the values of the coil Z and con- 
denser C just neutralized, for the 
frequency generated by the alternator 
E, resonance was secured and the current 
indicated by IJ became a maximum. 
The same circuit may now be studied 
with the alternator at rest. If a charge 
of electricity is placed upon the con- 
denser and allowed to discharge freely 
through the circuit, there will be set up 
a feebly-damped alternating current of 
the character indicated by Fig. 2; this 
is on the assumption that the resistance 
R has a small value, as is usual in 
practice. The frequency of this free 
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Fig. 2. Feebly-damped alternating current 
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oscillation may be determined by wave- 
meter measurement, or may be computed 
according to the rule given in the March 
article. Speaking generally, what hap- 
pens is that the dielectric of the 
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Fig. 3. Curve showing the rise and fall of 
current by varying the frequency 









































condenser is electrically strained in one 
direction when the charging voltage (or 
pressure) is applied to it; as soon as 
the pressure is relieved, the strain reacts 
and its energy produces a_ current 
through the circuit (Fig. 1) from the 
positive plate of the condenser toward 
the negative side. In passing through 
the inductance the current sets up a 
strong magnetic field, which expands and 
stretches away from the coil as the 
current through it grows larger. Since 
there was only a definite amount of 
electrical energy forced into the conden- 
ser by the original charging voltage, 
there is a limit to the amount of current 
which can be produced by the discharge; 
as soon as this limit is reached the 
magnetic field around the coil L begins 
to contract, and adds its energy to the 
current flowing toward the negative side 
of the condenser. By this time the 
condenser is fully discharged, that is, 
the two plates are at the same potential. 
But the magnetic field is still collapsing 
on the coil, and therefore, current is 
forced to continue flowing in the same 
direction as before; this results in a 


piling up of potentials on the ‘‘negative”’ 
plate of the condenser and a reduction 
of electrical pressure on the plate which 
was “positive.” 

the 


In other words, the 


reaction of magnetic field has 
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caused the condenser to assume a new 
charge, of polarity opposite to that 
which it had originally. The pressure of 
this inverted charge increases until 
the energy of the magnetic field is 
exhausted; then the condenser dis- 
charges once more, but in the opposite 
direction. A current flows back through 
the inductance, and an expanding field 
is set up, just as before, except that the 
polarity is reversed. The contraction 
of this second magnetic field forces a 
new charge upon the condenser, and 
this time the polarity is the same as of 
that which began the oscillation. Since 
a limited amount of energy is set free 
in the circuit, and since some of this 
energy is used in heating the wires 
(because of their resistance) each suc- 
cessive charge and each _ successive 
current is smaller than that which 
preceded it, and the free oscillation is 
damped, as shown in Fig. 2. The greater 
the resistance of the circuit the greater 
the proportion of the original energy, 
which is lost in heat at each oscillation, 
and the sooner the current is damped 
down to a very small value. 

What has this internal action of a 
resonating circuit got to do with its 
resonant condition, or its tuning (which 
is much the same thing)? In a word, 



































everything. Why? Because “‘tuning”’ 
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Fig. 4. Curve showing changes in current 
by altering the resistance 


is little more than taking advantage of 
this self-swinging power of a circuit so 
that energy may be added to it at just 
the right time to give its oscillations the 
largest amplitudes possible. In adding 
small amounts of energy to an oscillating 
electrical system, the addition must be 
made by the application to it of corre- 
sponding magnetic or electric forces. 
That is, small charges must be put upon 




















the condenser one at a time, or small 
additional currents must be introduced 
by way of the inductive portions of the 
circuit. These charges must be applied 
at the instant that the natural (or self- 
oscillating) charge of the condenser is 
of their polarity, for otherwise no 
advantage of increased charge would be 
had; similarly, the increments (or 
additions) of current must be made 
when the natural current is flowing in 
the proper direction, for, if not, there 
would be an opposition to the normal 
current in the circuit and no increase 
would be secured. This is as certain as 
the fact that, in order to make a swing 
go higher and higher, it must be pushed 
when it is moving or about te move in the 
same direction as the applied force; and 
it is true for the same reason. 

Let us now assume that the alternator 
E in Fig. 1 is capable of delivering 
1 kilowatt of electrical power at 50,000 
cycles per second, but can run safely at 
speeds as high as that giving 100,000 
cycles. Let the inductance and capacity 
be of such values that the natural 
frequency of the circuit is 50,000 cycles 
per second (corresponding to a wave- 
length of 6,000 meters), and consider 
that the total resistance is two ohms. 
If the alternator is started from rest 
and gradually speeded up, it will 


’ Fig.6. Aclosed and an open circuit (A and B) 
are used to radiate waves to a receiving 
antenna, C 


produce pulses of alternating voltage 
at gradually increasing frequencies. 
These voltage impulses will charge the 
condenser C first in one direction and 
then in the other; but very little current 
will flow, because there is no tendency 
for these lower-frequency voltages to 
co-operate by resonance. As_ the 
frequency comes close to 50,000 per 
second, however, the current will com- 
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mence to rise, and at 50,000 cycles it 
will reach a maximum of about 23 
amperes. At this frequency the small 
voltage additions produced by each 
cycle of the alternator are impressed 
upon the condenser exactly in step with 
the natural oscillation voltages, and the 
greatest possible oscillation current 
results. When the frequency is increased 
beyond 50,000 cy- 
cles, the resonant 
value of the circuit, 
the circuit begins 
to fall off very rap- 
idly. If one meas- 
ures the current at 
each of a set of fre- 
quencies near the tuned point, the result 
may be plotted in the form of a curve like 
that of Fig. 3, where the intersection 
over each frequency shows the amount 
of current indicated by J when the 
alternator is run at the corresponding 
speed. It should be noted that the rise 
and fall are extremely sudden. 

Suppose now that this same experi- 
ment be repeated with all conditions 
remaining the same, except that the 
total resistance of the circuit is set at 
10 ohms. As the speed of the alternator 
is increased it is noted that the current 
begins to rise in the neighborhood of 
50,000 cycles, as before, and to fall 
after that speed is passed; the interest- 





Fig. 5. 
antenna 


Simple 
circuit 
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ing features are, however, that the 
maximum current is now only 10 
amperes, and that the rise and _ fall 


near the resonant point are not nearly 
so sudden as before. By taking a 
series of careful measurements and 
plotting them out in curve form, a 
diagram like that of Fig. 4 may be 
produced. The slope of the sides of 
this curve is considerably less than that 
of Fig. 3; the effects of adding resistance 
have evidently been to decrease the 
current at resonance, and to make the 
circuit less sharply dependent upon 
applied frequency. We know that this 
means the tuning of the circuit has 
become less sharp; we know also, that 
the adding of resistance has increased 
the damping of the free oscillations in 
the circuit. These two results 
closely related. 

Next, the application of these experi- 
ments to a modern radio telegraph 
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transmitter may be considered. If the 
condenser, inductance and resistance of 
Fig. 1 are replaced by the antenna 
circuit of Fig. 5, it is easy to see that the 
constants of the two circuits may be 
made substantially the same. If the 
total antenna resistance is 2 ohms, the 
resonance curve of Fig. 3 will indicate 
the variation of antenna current with 
frequency; while, if the resistance is 
10 ohms, Fig. 4 will be correct. In the 
former case over twice the current will 
flow between antenna and ground than 
in the latter; if the antennas are of the 
same height, that having the lower 
resistance will radiate energy over four 
times as effectively. However, in order 
to keep the current at its maximum 
value in the low resistance antenna, it 
is necessary to regulate the frequency 
of the alternator much more closely 
than is needed in the second case. Thus, 
in an alternator sender, low resistance 
and consequent high natural persistence 
may be a practical disadvantage; it is 
sometimes necessary to compromise 
between highest electrical efficiency and 
greatest operating convenience. 

In all the above cases the source of 
radio-frequency power is an alternator, 
and the currents and waves involved are 
of the continuous or sustained type. In 
such circuits the damping does not effect 
the sharpness of radiated waves, but 
only their amplitude and the ease with 
which the greatest intensity may be 
secured and maintained. In_ spark- 
discharge circuits, which depend upon 
their natural constants to determine 
not only the amplitude and frequency, 
but also the decrement of the oscillations 
within them, the circuit damping be- 
comes of the greatest importance. The 
details of this branch of the subject are 
so involved that it is not possible to 
treat them fully in a series of elementary 
articles such as these; only certain fun- 
damental facts can be presented. 

From the experiments in connection 
with the circuits of Figs. 1 and 5, it is 
evident that the maximum transfer of 
energy from the alternator to the 
circuit in which it is connected can occur 
only when there is minimum impedance 
(or at the tuned point), and maximum 
persistence (which corresponds to the 
condition of least effective resistance). 
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This broad principle is applicable to all 
cases of resonant transfer of energy; the 
largest exchange occurs when the excit- 
ing oscillations and the excited circuit 
are of the same frequency and of the 
greatest persistence. It makes little 
difference whether the energy is trans- 
ferred magnetically, as in an inductive 
coupler, or by electromagnetic waves 
extending over long distances; agree- 
ment of frequency and persistence are 
essential. It is well to note that if the 
exciting oscillation is damped there is 
no gain secured by increasing the 
persistence of the excited circuit beyond 
a certain point; reduction of resistance 
to the amount which gives this best 
condition is helpful, however. 

That this general principle applies to 
radio receivers as well as to transmitters 
may be seen by consideration of Fig. 6. 
In this diagram, A and B represent 
respectively the closed and open circuits 
of a spark-type transmitter, and C and 
D mark the antenna and secondary 
circuits of a receiver located some 
distance from A and B. If the condenser 
of A is charged and allowed to discharge 
across the gap, electrical oscillations 
will be set up in the closed circuit. These 
will have their frequency determined by 
the effective values of the capacity and 
inductance of the circuit, and their 
damping will depend upon the induct- 
ance, capacity and effective resistance. 
If the circuit B has the proper natural 
frequency, it will be excited violently 
by the voltages impressed across the 
inductive coupling, and a comparatively 
large current will be set up in it; this 
antenna current will have the frequency 
of the two circuits A and B, and a 
damping dependent mainly upon the 
effective resistance of the aerial circuit. 
Waves of this same frequency, and of 
the damping of B, will be radiated and 
will pass over the earth’s surface to the 
receiving antenna C. If C has the 
correct tuned frequency, currents will 
be set up in it; if the effective resistance 
is of the proper value, these currents 
will have the largest amplitude. In the 
same way as at the transmitter, maxi- 
mum transfer to the circuit D will take 
place if this final circuit is not only 
tuned, but is also of the proper persis- 
tence. 

















For Those Midnight Serenaders 


OME people live in neighborhoods 

that are very popular with cats. 
The fence is the back-yard band stand, 
where cats of ali sizes and vocal abilities 
assemble and give voice to their woes 
just as one is preparing to go to sleep. 
After ineffectively following the accepted 
plan of hurling shoes, hair-brushes and 
other missiles at the disturbers, one 
sufferer decided to solve the problem 
with the aid of electricity. The plan 
has worked admirably. 

The fence was made of boards sepa- 
rated about one quarter of an inch. Along 
the tops of these boards he nailed short 
strips of brass and connected them 
alternately to the terminals of a small 
induction coil which had been discarded 
from an automobile. When the mid- 
night serenaders trod upon these alter- 
nate strips, their musical inspiration 
departed completely, and they them- 
selves followed it swiftly, but quietly. 
Of course it was necessary to have the 
coil turned on all night, although the 
inventor plans to install a clock-work 
regulator made from an old alarm clock, 
so that the coil will have to work only 
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Would that we could apply this principle 
to the back-yard band and also to the 
organ grinder! 
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The number of sections cut out of the 
brass disk determines the number of 
flashes produced 


during those hours when the night is 
most hideous. He expects that, in time, 
the cats will be wise enough to pass the 
word along to leave his back fence alone. 


Making a Simple but Efficient Flasher 


FLASHER for low voltage lamps 
can be made in the following 
manner: Remove the hands, including 
the second hand, and the glass from an 
old clock. Make a small brass disk 
(this can be done on a lathe), with a 
hole in the center just large enough to 
fit snugly on the axle of the second hand. 
Divide the disk into four parts, and 
describe a concentric circle, as shown in 
the diagram. File out two pieces along 
these lines, as indicated in the diagram. 
After replacing the second hand and 
the disk, fasten the clock to a board. 
Two brushes can be made from an old 
clock-spring, after taking the temper 
out by heating. Screw them to the 
board in such a position that they 
touch the wheel lightly. This arrange- 


ment and also the connections with 
lamps and battery are shown in the 
diagram. 


If more flashes are wanted, a greater 
number of sections can be cut out of the 
disk. Many different combinations can 
be produced. Instead of ordinary white 
bulbs, colored ones can be used, adding 
greatly to the effect.—JosEPH KRAUS, JR. 
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A Musical Electric Door-Bell 

N unusual door-bell, differing from 

the noisy regular electric bell, is 
here described. This apparatus may 
look unpractical and clumsy, but it 
can be covered up in a neat wooden case, 
if desired. Procure a small instrument 
commonly known as the ‘“‘tubaphone.” 
A tubaphone consists of a wooden rack 
on which are mounted 
several pieces of brass 
tubing cut into different 
lengths, and _ properly 
tuned to give forth the 
various notes of the 


HOW TUBES ARE 
SUSPENDED 
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drilled in the upper end of the strip 
serves to admit a screw holding a 
wooden hammer-head. A small strip 
of felt is glued to each striking side of 
the block. These proceedings, as de- 
scribed, are carried out for the other 
strips, hammers, etc., along the appara- 
tus. Another piece of brass is fastened to 
each of the long hammers to act asa trip. 
It is riveted to the ham- 
mer so that its upper end 
will come in touch every 
now and then with the 
wooden pegs, fastened on 
the revolving-roller. The 





scale, when set in vibra- 
tion. Such instruments 
are usually sold at fifty 
cents, the price depend- 
ing upon the size, etc. 
Several strips of pine 





setting of the pegs in the 
roller requires some pa- 
tience; one mistake will 
be of more value than an 
hour’s description. The 
pegs, which are obtained 











about 2 ins. wide, and 


from a shoemaker, must 








7/8 in. thick are pro- 
cured to be used in the 
framework. It is simple 
to make, and is readily 
understood by examin- 
ing the diagram. 

The tubes are sus- 
pended, as shown, on 
rings or rubber bands. 


be set so that the music 
will sound cor- 
rect, care being 
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The distance between 
the tubes should be at 
least one inch; the first 
and last tubes must also 
be about one inch from 








- nary motor and 








push-button, 
with the con- 
nections de- 
picted, the ar- 








the edge of the frame- 
work, for placing a 
support on each side. 
The base may be of any size desired, 
but these dimensions can only be 
determined by calculation, and upon 
the number of brass tubes used, etc. 
A roller should be turned out from 
a piece of pine, long enough, of course, 
to be within the range of every hammer 
striking the brass tubes. A shafting 
attachment on the roller is also to be 
provided for. 

Lastly, the hammers are made of 
sheet brass, having a length that will 
reach from the base of the apparatus, 
to a point slightly above the bottom of 
the suspended tubes. A hole is drilled 
in the bottom end of each strip, which 
is firmly fastened to the base by a 
round-headed wooden screw. The hole 


The mere pushing of a button at the door 
causes this apparatus to play a tune 


rangement will 
be found com- 
plete. 

As soon as the button is pressed, the 
motor will revolve, and, being shafted 
on to the roller, will rotate it. The 
pegs will actuate the hammers, and the 
hammers will in turn vibrate the brass 
tubes, producing the musical strains, 
which show that someone is at the door. 
Such melodies as ‘‘Home Sweet Home,” 
may be made and if the folks tire of 
the same tunes, several rollers may be 
on hand and changed as often as desired. 


Antenna Wire Strength 
HOSPHOR bronze antenna wire is 
practically as strong, for the same 

cross-section, as the best iron. This is 
nearly twice the strength of copper and 
over four times that of aluminum. 
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An Efficient Spark-Plug Tester 


T is a very simple matter to test a 

spark-plug by the use of a small 
spark-coil as shown in the accompanying 
diagram. By placing the plug to be 
tested across the terminals of the coil 
and pushing the button, if the plug is 
in working order a very bright spark 
will jump across the gap. If the plug 
is “dead” the circuit will either remain 
open or else the current will flow with- 
out making any spark. 

This method of testing is of particular 
value in detecting short-circuits. For 
instance, it frequently happens that the 
insulation of the plug breaks down at 
a point above the gap, in which case 
the explosion caused by a plug in this 
condition will be weak and result in 
loss of power in the engine. Such a 
short-circuit can be detected at once as 
the spark will jump across at whatever 
point the insulation is weakest. 

The trouble and annoyance of testing 
spark-plugs by running the engine may 
be obviated by the use of this simple 
method of testing, easily arranged by any 
experimenter.—H. A. HOOPER. 
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This apparatus is especially valuable 
for testing short-circuits 


Connecting Dissimilar Telephone Lines 


HE diagram shows an arrangement 

for connecting a grounded and a 
metallic telephone circuit so that the 
same telephone can be used on either 
or both lines. When the switch is left 
open on the grounded telephone circuit, 
the extension bells remain grounded and 
rings are received. When this switch is 
closed and the switch on the metallic 
line is opened, the telephone is cut in 
on the grounded circuit and conversation 
can be carried on over that line. If 
both switches are left closed, rings are 
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received simultaneously on both sets 
of bells, and conversation is possible 
over the combined circuits not only 
from the telephone in the diagram but 
between any other stations on the two 
circuits. Thus, either circuit can be 
used independently of the other, or at 
this station the other telephones can be 
switched back and forth if that service 
is desirable. This will be found advan- 
tageous on many rural lines connecting 
with magneto switchboard exchanges. 
It will also be of use on private party 
lines.—J. G. ALLSHOUSE. 
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The same telephone can be used on a 
grounded and a metallic telephone circuit 
with this arrangement 


Connecting Wires With Tinfoil 


ERHAPS a number of readers ex- 

perience trouble in making a good 
wire connection when solder is not at 
hand. They will find the following 
method very efficient, especially with 
aluminum wire. 

Scrape about 8 ins. of the wire to be 
connected. See that all the dirt, 
corrosion, and grease are thoroughly 
scraped off. With the aid of pliers, 
twist the wires together very tightly. 
A piece of tinfoil, about an inch wide, 
should be lapped over the connection 
twist. The tinfoil should be lapped 
together as tightly as possible, without 
tearing and then pressed with the fingers. 
After this proceeding one or more 
layers of tape are stretched over the 
tinfoil, so that corrosion, rain, etc., will 
not affect the connection. The tape is 
pulled very tightly, to insure a good 
connection of the tinfoil with the wire. 
It is well to paint it with asphaltum. 

It should, of course, be understood, 
that this expedient should be resorted 
to only when solder is not at hand. 
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Money Prizes for Radio Articles 


We want you to tell our readers how you have overcome your wireless 
troubles. Every radio operator, amateur or professional, has _ en- 
countered difficulties in building or using his apparatus. Many 
different people are bothered by the very same problems day after day. 
It will help you to learn how others worked to get successful results, 
and it will help others to learn how you succeeded. 

For the two best articles describing how you overcame troubles in 
building, operating, adjusting or repairing any radio instrument or 
group of instruments, we offer first and second prizes of $25.00 and 
$15.00 respectively. The prizes will be awarded to the two writers whose 
articles, in the opinion of the Editors, will prove most helpful to the readers 
of the magazine. The Judges of the Contest, who will be the Editors 
of the Poputar Science Monraty, will select the prize-winning 
manuscripts from those which conform with the following conditions: 
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CONDITIONS OF PRIZE CONTEST 





1. Manuscripts must be typewritten, and on one side of the paper only. 

2. Illustrations must be on sheets separate from the manuscripts. 

3. Articles must be addressed to the Radio Prize Contest, PorpuLar 
Science Monrtuty, 239 Fourth Avenue, New York, and must 
reach that address before June 15, 1916, in order to be considered. 

4. Manuscripts which do not win prizes may be purchased for publica- 
tion, at the option of the Editors and at the usual liberal rates. 


Gr 


The decision of the Judges, which will be announced in the August, 
1916, issue, vs to be final. 

6. Each manuscript must be accompanied by a letter containing criticisms 
and suggestions as to the wireless section of the PopuLAR SCIENCE 
Montuiy. The merit of these letters will not be considered in award- 
ing the prizes, but their suggestions will be taken as indications of 
what types of articles are of the most value to our readers. 

7. If contestants wish to have their manuscripts returned, they should 
send postage for that purpose. 

8. Articles should not exceed 2,000 words in length. If you cannot 

present your information in an article of that length, write several 

articles, each on a different phase of the subject, and each independent. 




















Unit Type of Plate Gap 


NEW type of unit quenched spark- 

gap is shown in the illustration, 
which is taken from 1915 patent No. 
1,163,568 issued to F. G. Simpson. 
This gap is of the plate type, but differs 
from the ordinary plate quenched gap 
in that damaged sections may be 
removed without deranging any of the 
rest of the apparatus. Each unit 
contains a pair of sparking surfaces, one 
of which is formed by the upper side of 
plate 3 and the other by the lower face 
of 15. These opposing surfaces are 
machined to be perfectly plane and 
parallel, and are mounted by the use of 
the clamping members 5 and 18. The 
two plates are kept apart mechanically 
and electrically by the insulating piece 
12. The details of mechanical construc- 
tion are clear from the diagram; it 
should be noted that the spacing of the 
gap depends upon the distance that 3 


is screwed into 5, and not directly upon . 


the thickness of the insulating separator. 
Stops 24 and 26 are provided to keep 
air spaces between adjacent pairs of 
plates, and with the flanges 6 in the 
outer metal piece, aid in keeping the 
gap cool. The required number of 
sections, such as illustrated, are grouped 
to form a complete gap, and connection 
from the inner plate of one unit to the 
outer of the next is made through the 
strip 22. 
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The mechanical construction of a quenched 
gap unit of the plate type 


Preventing the Audion from Choking 

ANY operators have noticed when 
they are using the audion detector 

that there is a tendency for the grid to 
charge too rapidly and “‘paralyze”’ the 
bulb. In times of severe static this 
effect may be very annoying, since when 
the paralysis sets in, all signals stop. 
It is possible to discharge the grid, and 
thus to place the detector in operation 
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again, merely by placing the fingers 
across the small stopping condenser in 
the grid circuit; sometimes, even, the 
bulb will automatically regain its sensi- 
tiveness in a second or two after charg- 
ing. Occasionally, however, there are 
found very high vacuum tubes which 
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This special audion circuit overcomes the 
tendency of the grid to charge too rapidly 
and paralyze the bulb 


will not free themselves of this paralyz- 
ing charge. If atmospherics are strong 
and frequent it is sometimes impossible 
to read a single word without interrup- 
tion. 

One remedy for the paralysis is to 
shunt the small grid condenser by a 
very high resistance, which permits the 
charge to leak off and so prevents all 
but the strongest impulses from affect- 
ing reception. This scheme is used a 
great deal, but at times is not entirely 
satisfactory for the reason that when 
the charging surges are intense, it is 
necessary to reduce the _ shunting 
resistance to so low a value that the 
sensitiveness of the audion is spoiled. 
In U.S. patent No. 1,127,371, issued 
during 1915 to G. W. Charee, there is 
shown a new way to do away with the 
interruptions due to charging. The 
drawing shows the invention, which is 
based upon the observation that when 
the audion is paralyzed the “‘B battery” 
current in the telephone circuit is 
reduced practically to zero. 

Referring to the diagram, the antenna 
20 is seen to lead to ground 21 through 
the primary 22 of a receiving trans- 
former. The secondary of this instru- 
ment 23, is shunted by the tuning 
condenser 24, and the terminals carried 
to the audion grid 13 through condenser 
25 and to the filament 14 in the usual 
manner. Battery 18, acting through 
variable resistance 17, is used to light 
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the filament; and battery 31 supplies 
the telephone current through recording 
relay 31, telephones 40, discharging 
relay 51, ballast resistance 39 and plate 
12 of the audion bulb. The contact of 
the discharging relay 54, may be 
arranged simply to short-circuit the 
condenser 25, or (as in Fig. 1), actually 
to place upon it an opposing charge 
from battery 61, regulated by the 
potentiometer 60. The recording relay 
32, operates the sounder 34. It should 
be noted that both relays are of the 
back-contact type, which close their 
local circuits when the current through 
their magnets is reduced or interrupted. 

The operation of the receiver, with 
weak or moderate incoming signals, is 
exactly like that of the simple audion. 
Unless impulses of sufficient strength to 
paralyze the tube are received, the relays 
do not close. As soon as a violent 
impulse arrives, however, the large 
positive charge assumed by the grid 
chokes off the flow of current from bat- 
tery 31, and the armatures of the two 
relays spring back and close their 
contacts. 

The discharging relay reverses the grid 
charge and, in this way, permits the 
audion to regain its normal sensitive 
condition immediately; the recording 
relay causes a click of the sounder. 
Evidently the system of connections 
shown allows the reception of strong 
signals by listening to the sounder, yet 
prevents interruption of the receipt of 
messages of single violent impulses. It 
is, of course, necessary to adjust relay 
51 to contact very quickly, so that the 
brief click caused by each closing will 
not interfere with the reading of 
messages. 


The Non-Synchronous Rotary Gap 


HE effectiveness of this popular type 

of gap depends mainly upon the 
adjustment of the electrodes and the 
speed at which the disk is driven. 
While with it, the absolutely clear note 
of the synchronous type cannot be 
obtained, the adjustment should be such 
that a comparatively even tone may be 
secured. The somewhat “‘raggy”’ spark 
given by this gap is not entirely dis- 
advantageous, as it is very effective in 
working through certain kinds of static. 
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With regard to the speed at which the 
disk should be driven: although a high 
speed will naturally increase the shrill- 
ness of the note produced, there is a 
considerable loss in radiation at very 
high speeds, owing to the fact that there 
is not sufficient time between the sparks 
in which to charge the condenser to its 
highest voltage. The use of too many 
points on the disk amounts to the same 
thing, and should be very carefully 
guarded against—N. A. Woopcock. 
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A neat and complete record of messages 
received can be kept in this manner 


A Wireless Log for the Amateur 
HE experience of listening is much 
more valuable if a careful record is 
kept on some such log as that illustrated. 
The abbreviations used in the heading 
are translated as follows: Sta. Cld., sta- 
tion called; Pri., primary of loose-coup- 
ler; Sec., secondary of loose-coupler; 
Var., variable condenser; Clg., coupling. 
This log was used with a navy-type coup- 
ler, and complete entries made on the fol- 
lowing plan: For example, take the 
third note, in which N. A. A. was called 
by N. A. X.; the 12-9, under Pri., means 
that the best signals were received at the 
twelfth point of the multi-turn switch 
and the ninth point of the single-turn 
switch. The numbers, under Clg., give 
the length of the coupling in inches. In 
a coupler which has a slider instead of 
switches on the primary, the slider-rod 
may be calibrated. This simple chart 
is easily handled and from it many in- 

teresting observations can be drawn. 


Quenched Gap Damping 
GOOD quenched gap set will give 
decrements as low as 0.03, for which 


value there are over 75 waves to the 
train. 



















r \O the experimenter in the field of 
electro-chemistry there is much 
unexplored knowledge which in 

time will prove of inestimable value to 
the chemistry of commerce, particularly 
in the methods of generating electricity 
through chemical actions, which at the 
present day, though apparently satisfac- 
tory, are very inefficient. There are 
scores of patents on devices for generat- 
ing electricity chemically, but the ma- 
jority are lacking in the fundamental 
principles necessary to the attainment of 
an efficient commercial product. 

The primary cell to be realized is one 
in which carbon and oxygen are the ele- 
ments consumed, a much greater amount 
of energy being obtained if these two 
elements unite, with the production of 
an electric current. No other form of 
energy, such as heat or polarization, to 
impair the efficiency of the cell, would 
be manifest. The problem is to find an 
electrolyte which will dissolve the car- 
bon as ions and to construct the neces- 
sary oxygen electrode; thus, the two op- 
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The “Ideal” Battery 


By A. R. MacPherson 
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Diagram illustrating the arrangement and 
connections of plates for oxidizing process 
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posite poles of the cell would carry on 
the reaction through the intervening 
electrolyte and no local action would be 
produced. All of the energy of the cell 
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View showing Jablockkoff’s cell arranged 
over a furnace 


would be dissipated if the carbon and 
oxygen acted directly on each other. 

The author has carried out a series of 
experiments in this field involving the 
production of an electric current through 
the action of an electrolyte on zinc 
plates, the carbons forming the positive 
pole. Only the carbon plates were acted 
upon, in that the oxygen stored up with- 
in the pores of the carbon was set free, 
this action considerably increasing the 
current strength of the battery. 

The oxygen was impregnated in the 
pores by an oxidizing process in which 
the battery of carbon and zinc plates 
was immersed in a solution consisting of 
chromic acid, chrome alum, and sul- 
phuric acid, the plates being connected 
in parallel to an outside source of cur- 
rent giving about twenty amperes. Af- 
ter allowing the current to run through 
the cells for fifteen or twenty minutes 
the battery was removed from the solu- 
tion, washed, and immersed in the elec- 
troly te, which was a simple salt solution. 
The E. M. F. produced for a short pe- 
riod was more than double the strength 
of the regular action in which the car- 
bons had not received this oxidizing 
treatment. It is probable that the salt 
solution acts on the zinc, releasing hy- 
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drogen, decomposing the salt, and at the 
same time setting free the oxygen in the 
carbon plates. The fact that the carbon 
plates can be treated continuously by this 
process without impairing their effcien- 
cy seems to indicate that the oxygen does 
not unite with the carbon, but is simply 
stored up within its pores. . 

This type of battery indi- 
rectly illustrates the chemical 
action of a more ideal cell, 
but is lacking in some of the 
necessary fundamental prin- 
ciples; the method- employed 
is inefficient, and the results 
obtained do not measure up 
to the applied forces. 

There are certain chemical 
substances which might prove, 
by analysis, to be adaptable in 
an application of this kind. 
Platinum “black,” for in- 
stance, possesses to the high- 
est perfection the power of 
promoting combination _ be- 
tween oxygen and other gases, absorb- 
ing over two hundred times its volume 
of oxygen, the oxygen simply condens- 
ing in the pores where it may be avail- 
able for combination with other gases. 
An organic compound known as linoleic 
acid possesses the peculiar property of 
absorbing oxygen from the air in large 
quantities, forming a solid substance. 
The properties possessed by these two 
compounds simply illustrate the many 
possibilities lying dormant in the chem- 
ical world which on application to the 
field of electro-chemistry might prove 
invaluable. 

It may be of interest to note several 
attempts that have been made in the 
past on this idea. Jablockkoff in 1880 
constructed a carbon oxygen cell using 
a fused salt as an electrolyte, the carbon 
being immersed in melted potassium ni- 
trate, the positive electrode being iron. 
Thus, the oxygen was supplied in the 
form of a nitrate, but this was not suc- 
cessful as the carbon was brought into 
direct contact with the oxidizing sub- 
stance, and it was necessary to keep the 
cells at a temperature of several hun- 
dred degrees. 

In 1896 W. Jacques patented a cell 
which was constructed of an iron pot 
containing a melted mixture of potassi- 





Diagram showing 
cell arrangement ‘on 
a large scale 
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um and sodium hydrate into which the 
carbon dipped. Oxygen was made to 


unite with the carbon through the inter- 
vening electrolyte, by blowing air against 
the iron pot which formed the positive 
pole, and thus producing an electric cur- 
rent. 


ut this was not successful as the 
salt was changed to a car- 
bonate, and also a_ certain 
amount of direct oxidation of 
the carbon took place. 

Thus it is evident that the 
problem of constructing an 
efficient cell of this type is far 
from being solved, as it seems 
almost impossible to find a 
substance which will dissolve 
carbon, and thus create g di- 
rect transformation of chem- 
ical energy into electrical en- 
ergy. But if some ambitious 
experimenter with a thorough 
knowledge of chemistry would 
go after the solution of this 
problem with the same perse- 
vering research that Edison employed in 
his experiments with the incandescent 
light, there is every reason to believe 
that he would attain success. And the 
reward would be well worth the effort, 
as the present commercial world is wait- 
ing for such an efficient device that will 
fulfill all of the necessary requirements. 
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showing heating of hydrate mixture 




















The Construction of an Automatic 
Battery Circuit-Breaker 


N automatic circuit-breaker and its 
operation are depicted in the ac- 
companying diagrams. 

Referring to Fig. 1, A is a wooden base 
4 ins. by 2 ins. by % in., B is a brass 
strip 4% in. by 34 in., bent as shown so 
as to stand 234 ins. above the base. 
The magnet M is 2% ins. by % in. and 
wound with 4 layers of No. 16 annuncia- 
tor wire and screwed to B at a point 
21% ins. above the base. The strips C 
and D are of spring brass, 1/64 in. thick 
by 3% in. wide, their ends being bent as 
shown in Fig. Il. The strip D, has a 
piece of soft iron E screwed fast to it 
at a point opposite the magnet core. 
The strip C is bent so as to have a 
tendency to spring up when D is drawn 
into the magnet. The wiring is clearly 
shown in Fig. I. 

In operation, the circuit-breaker is 
placed in series with the battery and 
the circuit which is to be protected, 
close to the battery. Should a short- 
circuit occur on the line, the excess 
current flowing through the magnet 
energizes it more strongly than when 
the normal current flows, drawing D in- 
ward, thus releasing (, and so breaking 
the circuit.—E. B. WILson. 
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When the postman raises the mail-box lid 
a bell rings in the house 
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is broken automatically by means of this 
simple device 


How to Make a Rural Mail-Box Alarm 


O those living in rural or suburban 

districts, where the mail is deposited 
in a wooden mail-box by the roadside, the 
device here described will be of interest. 
The idea is to have an announcing bell at 
the house when the mail is placed in 
the box, and thus make a long wait in 
the cold unnecessary. An electric bell 
is put in circuit as depicted, using a dry 
battery as a source of energy. It is 
advisable to use a roll of insulated bell 
tape to insulate the wires properly. 
Two dry cells will be sufficient for any 
distance up to 200 ft. Cut a thin brass 
strip and bend at the center. Fasten to 
the top-extension of the mail-box and 
connect with the battery. Replace the 
wooden cover of the mail-box by a 
brass or metal one. Both the brass 
strip and metal cover must, of course, 
be connected with the house by two 
separate wires. The wires to the house 
are simply tacked by staples on to 
small posts. Following is the modus 
operandi: As soon as the mailman 
lifts the lid to place the mail in the box, 
the metal lid comes in connection with 
the brass strip and closes the circuit, 
operating the announcing bell at the 
house.—WM. WARNECKE, JR. 


Japanese Wireless Telephone 


HE Japanese Navy is equipped 

with apparatus for radio telephones, 
with which wireless speech can be 
transmitted dependably about;ten miles 
and often three times this distance. 
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An Electric Weather- Vane Indicator 


WEATHER vane can be construct- 
ed as shown in Fig. 1 or an old 
existing vane can be used toserve the 
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Fig. 1. The ringing of a bell indicates 
which way the wind is blowing 


same purpose. A circular wooden disk 
4 ins. in diameter is mounted on the up- 
right of the vane. This disk has eight 
copper segments fastened to itas shown in 
Fig. 2. The whole thing is mounted so 
that the segment marked N is pointing 
to true north; the 

] WMA, other segments will 

w NE ) then take the prop- 








sw-X pelt, er directions. The 
s Ise direction which the 
7) wind is blowing 

will be indicated 


a 


by the ringing of 
the bell, since the 
circuit is closed 
when the switch 
handle is brought 
around to the point 
corresponding to 
the same point on 
the vane. 

If the direction 
of the wind is such 
that the rod is 
brought in contact with two. seg- 
ments at the same time, it will cause 
the bell to ring when in contact with 
both points on the switch. Such a 
condition indicates that the wind is 
blowing directly between the two direc- 
tions indicated by the ringing of the 
bell. For example, the switch at N will 
cause the bell to ring, and also at N. E. 
The direction of the wind is then N. N. E. 

By this method the direction of the 
wind can be more accurately determined 


ey! 



































Fig. 2. Diagram of 
connections 
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than by actual observation and also 
does not make it necessary to see the 
vane to determine the direction of the 
wind. The method of wiring is shown 
in Fig. 2.—J. M. CoHEN. 


Electrical Lighting Device for the 
Gas-Range 
OQ woman appreciates the conve- 
nience of an electrical lighting appa- 
ratus for the gas-range until she has 
actually used one. Following is the 
description of one which is easily made: 

In the diagram is shown a 5-point 
switch and a common _ push-button 
installed on a suitable base. For this 
purpose, a small board can be attached 
to the wall near the stove. The push- 
button is connected in series with three 
or four dry batteries and the primary 
winding of a spark-coil that will give at 
least a %4-in. spark. 

The battery, the primary winding, 
the four burners and the proper connec- 
tions are shown in the diagram. Note 
the pipe connection to the stove, with 
one wire from the secondary winding 
of the coil grounded to the pipe, while 
the other end of the winding is connected 
with the center of the 5-point switch. The 
wires from the switch to the spark-gap 
at the burners must be well insulated, 
and at least an inch apart. 

The gaps at the burners are made 
from No. 10 steel wire and insulated 
from the stove with hard fiber. The 
steel wire to the gap must come up into 
the center of the burner from below, so 
that the flame will not harm the wire 
or gap. When it is desired to light a 
burner, simply turn the switch to the 
proper point, turn on the gas, and push 
the button. 









































Any amateur electrician can fit the gas- 
range with a lighting device 




















HE radio tower recently erected at 

Tufts College, Medford, Massachu- 

setts, isattracting unusualattention. 
In September, when the tower was 
completed to a height of over 275 ft., 
one of the temposary guy ropes parted 
during a high wind and allowed the 
tower to topple over. Instead of snap- 
ping at some point above the ground 
the structure pulled away from the 
sub-base and fell as a complete unit. 

It has been shown that the collapse 
was not due to faulty design, and the 
tower has been re-erected without im- 
portant changes. 

The tower itself is built entirely of 
angle irons and assembled in the manner 
shown in the illustration. It is 288 ft. 
above the concrete base, and 3 ft. 4 in. 
square in section from base to top. 
The corner, or upright, angle-irons are 
3 ins. by % in., while the diagonal and 
cross angle-irons are 2 ins. by 3/16 in. 
The corner angles are each nearly 12 ft. 
long and, as shown by the diagram, are 
divided into three sections. The sections 
are placed directly on top of each other 
and held together by means of angle- 
irons fitting inside of the corner angles 
and extending several inches either 
side of the joint. These angles are 
secured by bolts % in. in diameter and 
1 in. long. This bolt construction is 
employed throughout the tower, there 
being no rivets. Washers are not used 
with the bolts. 

The structure is mounted on two 
concrete bases. The upper base is 5 ft. 
4 ins. square and 12 ins. thick. It is to 
this base that the iron work of the 
tower is secured. This sur-base rests on 
four porcelain insulators set so as to 
leave 5 ins. between the two bases. The 
lower base is the same size in section as 
the upper base, but extends 6 ft. into 
the ground. When the first tower 
collapsed these two bases pulled apart. 

As the tower is not self supporting, 
the system of guying is of great import- 
ance. Three sets of four guys each 


have been adopted, thus giving 120- 
degree guying with four guys fastened 
to each of the three deadmen. 


These 


Radio Tower at Tufts College 
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guys consist of stranded steel cable with 
rope core, the two upper of which are 
34 in. in diameter and the two lower 
4% in. 

After the complete erection of the 
tower the fourth guy was added to each 
of the three sets at a 
point about 75 ft. 
from the ground. 
These guys are extra 
and were not included 
in the original design, 
but as it now stands 
the tower has 12 guys. 

The guys are broken 
up by porcelain strain 
insulators 5 ins. in 
length and 3 ins. in 
diameter. The ends 
of the wire are secured 
by a series of Crosby 
clamps. Twelve- 
inch turn-buckles 
are inserted in each 
set of guys. 

The three dead- 
men are made of 
concrete and weigh 
about 25 toris each. 
On the surface they 
are 5 ft. 3 ins. 
square. They are 
placed 150 ft. from 
the base of the tower so as to give an 
angle of 45 degrees to the lower guy, 
which is placed mid-way up the tower. 

The tower was erected aloft, each 
separate piece being placed in position 
before another was secured. Temporary 
guy ropes were used in large numbers 
during the erection of the second tower, 
as it was due to insufficient temporary 
guying that the first structure collapsed. 

Harold J. Power, for whom the tower 
was erected, is a graduate of Tufts 
College. While there he was president 
of the Wireless Society, to which organi- 
zation he has granted the use of the new 
tower and experimental station. 

Many methods of mast construction 
have been tried, and while a serviceable 
tower of wood can be built, wood is 
generally considered inferior to steel. 


























Construction details 
of the tower 




































































Crystal Receivers 


W. L. K., Cincinnati, O., inquires: 

Q. 1. What is your opinion of the carborun- 
dum crystal as compared with other mineral 
detectors? Area battery and potentiometer re- 
quired for the maximum degrees of sensibility? 
What color is the most sensitive? I have been 
told that a flat piece of metal is used for making 
contact. Is this correct? 

A. 1. The carborundum detector is not as 
sensitive as galena, cerusite, silicon, perikon, etc., 
but for commercial use is more desirable. The 
adjustment is rugged and not easily influenced 
by the local transmitting apparatus or heavy 
atmospheric discharges. 

Good results with this crystal can only be ob- 
tained by applying a local battery. Generally, 
one battery cell shunted by a 400-ohm potentiom- 
eter fitted with a sliding-contact will permit the 
necessary control of the current. It is equally 
important that the current flow through the 
crystal in a definite direction; the proper direc- 
tion is best determined by experiment. 

Crystals of the dark blue variety are found to 
be the most sensitive. It is customary to mount 
the crystal in a small metallic containing cup 
with some form of “‘soft metal.’’ A sharp point 
such as that afforded by a steel phonographic 
needle with a rigid spring adjustment, is the 
most desirable. 


Safe Towers 
G. S., St. Louis, Mo., writes: 

Q. 1. I would like to know if I can safely erect 
a 60-ft. mast for the support of an aerial system 
if the first 20 or 30 ft. consist of 3-in. gas pipe 
and the remainder of 2-in. gas pipe. 

A, 1. A structure of this design is not recom- 
mended unless it is very carefully guyed. Pipe 
unions should not be used. If a single section of 
the desired length cannot be obtained, that is to 
say, if a single 30-ft. section is not available, 
the mast should be constructed of several sections 
of the correct diameter to fit inside of each other. 
The sections should be telescoped for a distance 
of about 2 ft. and held in position by iron 
bolts passing directly through the pipe. This 
construction will eliminate the weakness of re- 
ducing couplings and pipe unions. A _ 60-ft. 
mast of this type should have two sets of guys. 
Great care must be exercised in the erection, for 
iron pipe will not stand a horizontal strain when 
the sections are of considerable length. 

We know that this is a vital matter to amateur 
experimenters, but obviously in the space at our 
disposal in this department a complete set of 
drawings for the construction and erection of 
a mast cannot be given. Wind-mill towers can 
be purchased at reasonable prices, and it might 
be of benefit to you to get into communication 
with the manufacturers. 


Antenna Wavelength 
E. B. K., Gulfport, Miss., —~ 
Q. 1. Please calculate the fundamental wave- 
length of a six-wire aerial, 90 ft. in height at one 
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end, 45 ft. at the other with the flat top portion 
150 ft. in length. I believe that its wavelength 
is in excess of the U. S. restrictions, and should 
like advice concerning the method of cutting it 
down to comply with the law. 

A.1. The fundamental wavelength of this aerial 
is approximately 410 meters which is far in excess 
of the U. S. restrictions. You are advised to 
reduce the dimensions of the aerial, making the 
flat top portion from 50 to 80 ft. in length and 
the vertical portion from 40 to 60 ft. in height. 
If it is intended to employ this aerial for the 
reception of signals from long, distance stations, 
the construction should not be changed, but for 
the transmission and reception of signals on the 
restricted 200-meter wave, the dimensions of the 
complete system should not exceed those last 
given. 


Armstrong Receivers 


C. J. G., Chatham, N. Y., writes: 

©. 1. In' the December, 1915, issue of the 
POPULAR SCIENCE MONTHLY you published a 
drawing of the Armstrong circuit. Will you 
please advise if the coils L 2 and L 3, L6andL 7, 
are constructed after the form of inductively- 
coupled receiving tuners? If not, in what re- 
lation are these coils placed? 

A. 1. It was intended that these coils be 
constructed in the form of inductively- coupled 
receiving tuners. L 2 and L 3 should be so con- 
structed that L 3 may be placed completely 
inside of L 2. In actual practice L 6 is generally 
placed about 1 in. from L 7, but under certain 
circumstances it may be necessary to place them 
in closer inductive relation. 


Sending Transformer and Condenser 


L. J. T., St. Louis, Mo., writes: 

Q. 1. Please give a minute description of how 
to build a 1 k. w. wireless transformer suitable 
for radio work. 

A. 1, Assuming that this transformer is to be 
operated at a commercial frequency of 60 cycles, 
you are advised to adopt the open core type of 
transformer because it possesses inherent char- 
acteristics peculiarly suitable for radio work. 
The following dimensions are good for a1 k. w. 
transformer to have a secondary voltage of 
20,000. The primary core consists of a circular 
bundle of No. 28 or 30 soft iron wire 3 ins. in 
diameter by 25 ins. in length. This should be 
covered with two layers of Empire cloth or 
friction tape. The primary winding is then 
covered with an insulating tube of micanite or 
hard rubber 3/16 in. thickness. The secondary 
winding consists of 38 pancakes of wire each 
1/8 in. in thickness, having approximately 1100 
turns of No. 30 S. C. C. wire. 

It is preferred to divide this winding into six 
sections with about six pancakes in each section. 
These pancakes should be spaced on a fiber disk 
about 1/16 in. in thickness. If cotton covered 
wire is employed it should be dipped in hot 
paraffin just previous to the winding. 
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The Home Workbench 





How to Make an Accurate Sun-dial 

HIS sun-dial can be made easily and 

it will give accurate results. While 
the variation of time in all parts of the 
United States will be slight, the most 
accurate reading will be made between 
the 35th and 45th parallels of northern 
latitude as this is the area it is designed 
to cover. 


suitable stand, wood, stone or cement 
which can be worked up into an orna- 
mental design. The 12 noon end of the 
style must point exactly north and the 
other end to the south. Or the dial may 
be set to local time by waiting until 
exact noon and then setting the dial 
accordingly.—B. F. DASHIELL. 








A Waterproof 
Compound 





Any material will ~ * 1 oa 
suffice to make the ‘ 






































dial and style from, . GOOD water- 
and any thickness ™ proof com- 
may be used. But is _ 7 pound can be made 
the most neat dial a ~ if the following di- 
can be made from 2 Paty nee at en rections are careful- 
brass or copper, cut “ / Pa ° ly observed. It is 
from a sheet or cast dis suitable for any job 
from patterns. The ; j ¥ Ye not larger than an 
parts should be at : , " ordinary cellar, or 
least 14 in. thick to = where the water 


be substantial. The 
degrees of time, as 
well as the dimen- 
sions for making, are shown on the ac- 
companying drawing. Care must be 
taken that all lines are drawn straight 
and the dimensions followed closely. 
After the hours are put on, the spaces 
can be subdivided into halves and 
quarters and five minutes if desired. 
The space left in between the A. M. 
and P. M. hour divisions is to receive 
the style and should be just as wide 
as the style is thick. The best way to 
mount the style is to tap two holes in 
the lower edge and bolt through the 
dial with small machine screws. The 
style may be ornamented with several 
hollows cut out, but the top edge or 
shadow casting edge must be perfectly 
true. The long vertical end of the style 
goes at the 12M mark on the dial. 
The whole can be erected upon any 


Diagram of sun-dial, showing dimensions 
for construction and angles for determin- 
ing each hour mark 
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pressure is not too 
great, and is espe- 
cially adapted for 
wells, cisterns, cement ice-boxes, etc. 
First dissolve soap in water until a 
good soapy liquid is obtained. This can 
easily be done by chipping common yel- 
low soap into a wash boiler and allowing 
it toboil. About one bar of soap to every 
bucketful of water is enough, but a half 
bar more will do no harm. When ready 
to mix, add one bucketful of soap solution 
to every two bucketfuls of clear water. 
When applying the mixture, it is essential 
that it be well troweled. The smoother 
the finish, the more lasting the result and 
the better the water-proofing qualities. 


How to Mix Stove Blacking 


SE vinegar instead of water when 

mixing stove blacking. The work 
of polishing will be easier and the polish 
will last much longer.—C. A. WoLrF. 








Clothes-Line Suggestions 


T is stupid for a woman to stoop 
nearly to the ground -every time she 
lifts a sheet from the basket for hanging 
up on the line. It is dull to carry the 
heavy basket of wet clothes all around 
the yard, or to leave it in one spot and 
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take walking tours in a spiderweb path 
back and forth from basket to line. 
Besides, it is easy to soil the bottom of 
the basket if the yard is also a garden. 
These useless motions are obviated by 
pulling the basket around upon a little 
wagon, which is of convenient height. 
When comforters and other heavy 
bedding are washed they do not dry 
quickly if hung upon a single line. The 
inside of the folded piece is not touched 
by sunshine and wind and the texture 
is too thick for penetration from the 
outer side. String two lines parallel, 





A simple wooden reel and a handy basket 
to suspend from the line, make clothes- 
hanging easier 
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about two feet apart. This allows air 
to circulate up under the ‘‘tent.”” For 
dresses also this scheme is very satis- 
factory. 

A clothes-pin carrier can be made from 
a grape basket. Suspend it from the 
line by a stout wire bent into a loop a+ 
each end, and push it along the wire 
ahead of you. 

A small wooden reel on which to 
wind a rope clothes-line saves the 
trouble of unraveling the tangles which 
get in, if it is rolled or looped up in a 
ball. Permanent loops at the ends of the 
rope and at intervals, spaced like the 
distance between posts, will save time 
and temper in stretching the line and 
making new knots each week. 


A Sanitary Kitchen Sink 
N setting kitchen sinks it has always 
been a rule to set the sink under the 
drain-board, and as the drain-board 
extends over the edge of the sink, 
it forms a bad place for dirt and 
grease to collect which no kind of 























The close-fitting drain-board prevents the 
collecting of dirt 


brush or cloth can dislodge. To improve 
this condition, use a solid drain-board 
and cut out the center large enough to 
let the sink through. The flange or rim 
of the sink will hang on the drain-board 
about 34 of an inch all around. Drop 
the sink into this hole and with a sharp 
pencil mark around the rim. Rabbet 
this out about %% of an inch, or so that 
the rim will go into this rabbet and 
finish flush with the top of the drain- 
board. Take thick white lead or soft 
putty to bed the sinkin. This sink will 
not leak and is sanitary —Ww. J. ALBIN. 
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How to Dry Unsightly Scrub-Rags 


HE cloths used 

to mop the 
kitchen floor are 
inevitably stained 
and unsightly, even 
when rinsed. To 
dry them, and still 
have them hidden 
from view, bore 
holes in the top and 
bottom of awooden 
box, stain the out- 
side to match the woodwork and hang 
it in the warmest place in the kitchen. 
The warm air rises through the holes 
and dries the cloths hanging on hooks 
on the inside. Tea towels and dish rags 
may be similarly treated.—A. G. VESTAL. 














A Milk-Warmer Made From 
a Lamp-Bulb 

N electric milk 
or medicine 
warmer can be 
made from a large 
carbon electric 
lamp by _ holding 
the bulb over a 
blow-torch and 
slov'lv heating the 
glass as shown in 
the diagram. The 
glass should be 
wiped dry before 
heating, and if 
pains are taken in 
heating the bulb, 
the soft glass will 
sag enough to form 
a basin to hold a 
small amount of water—Wm. HARRIER. 











Broom Holder from Barrel Hoop 
= ROOMS, 


when not in 
use, should be 
stood on end. A 
section of a wood- 
en barrel hoop 
cut and nailed in 
place as shown in 
the illustration 
makes an excel- 
lent holder for three brooms; and the 
cost is nothing. 
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How to Protect Sugar from Ants 
HANDY re- Shelf 
ceptacle for 

sugar may be made 
from an ordinary 
lard-pail with a 
tight cover. Cut 
a slot in one side, 
a little above the 
middle, and solder 
on a spout or lip, 
made from a scrap 
of bent tin. The 
pail may be suspended from a hook 
on the under side of a shelf above the 
table. To remove the sugar, the cook 
simply tilts the pail over a dish on the 
table. This arrangement effectually pre- 
vents ants from molesting the sugar. 








How to Use Old Mantle Supports 
HE used sup- 
ports for 

Welsbach upright 
gas mantles can be 
utilized on a water- 
faucet as a strainer 
and also to prevent 
splashing. Remove 
the wire ends from 
the sheet metal part or sockets which 
hold them; place the cylindrical part 
containing the screen over the end of 
the faucet. Hold it in place by reinsert- 
ing the wires in the sockets in the new 
and reversed position. Sometimes an 
extra turn of the wire is required to 
prevent slipping down. Though this 
strainer is not fine enough to filter out 
bacteria, it will serve many uses where 
particles of dirt and weeds get in the 
water.—T. GLYNN. 

















mapvonating Your Pipe 

OQ make an 
old tobacco 
pipe as good as 
new, plug the 
stem with a bit of 
match, fill the 
bowl with alcohol, 
light and let burn. 
Do this three or four times and the 
pipe will be as clean and as sweet as 
when new, without the bother of break- 
ing it in.—L. E. FETTER. 
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A Quick Creaser 


VERY convenient article for a 

household is apparatus for creasing 
trousers in a jiffy. The illustration 
shows a very light and easily operated 
device. It is shown in operation at 
the left. It clamps the trouser leg and 
is electrically heated by means of two 
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Trousers can be pressed 
by electrical heat 


coils of wire, running the full length of 
the apparatus, as shown at B, B. 
The clamp A clasps the trouser leg. 
Three springs as C, one at each end and 
one at the middle, furnish the pressure; 
D indicates the releasing handles. 

By dampening the trouser leg with a 
wet sponge and applying this apparatus, 
a fine crease can be obtained in a jiffy. 
This apparatus can be applied to the 
back of the trouser leg as well as the front. 


Making the Burglar Call the Police 






ig invention soon to be installed in 
certain government buildings in 
the South, to make burglars and house- 
breakers themselves ring up the police 
calling for their arrest, has been worked 
out by Louis H. German, Louisville, 
Kentucky, as the sequel to a narrow 
escape he experienced from an intended 
robbery. 

The system involves the automatic 
sending of the alarm from an instrument 
concealed in the room or building which 
has been broken into. This instrument 


may, for example, be a telephone con- 
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cealed within a wooden cupboard. An 
elastic cord is fastened to the receiver 
(or other suitable alarm-sending ele- 
ment), and to the end of this short 
elastic cord is fastened a long wire or 
cord that is run through eyes that are 
fastened to the tops of doors and to 
window frames, and its further end 
hooked fast to the last eye in the end 
door or window. ‘This wire is put in 
place by the owner or proprietor before 
he leaves the room. The telephone 
receiver hook is held in its place so as to 
give the alarm when he leaves. For 
this purpose, a cord is fastened to the 
hook and run through a hole in the wall 
to the outside, where it is fastened to a 
hook or nail. 

When the proprietor opens the door, 
the elastic band attached to the receiver 
simply stretches without lifting the 
receiver from the hook, as it is held in 
place by the taut cord hooked outside 
the wall. Once he has closed the door 
and is outside, he proceeds to release 
this cord from its hook, so that it will 
slide through the wall inside. The next 
person who undertakes to open door or 
window will consequently stretch or 
strain the wire or cord extending across , 
the doors so it will raise the receiver of 
the alarm-giving telephone from its hook, 
as it is no longer held down by the other 
cord. 

In the daytime, the cord that protects 
the various doors and windows may be 
withdrawn and stored inside the cup- 
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By means of this scheme every door 
window may be guarded 
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board that conceals the alarm-sending 
telephone, and employees and visitors 
in the building will be unaware of the 
existence of the automatic burglar-alarm. 












































This cistern is made of concrete blocks. 
Its height is about ten feet 


A Cistern of Concrete 


HIS cistern, located above ground 
and on an elevation, makes it 
possible to have water under pressure 
in all departments of the farm. Water 
is pumped into the cistern by the farm 
windmill, the frame of which can be 
seen in the illustration. The cistern is 
built of concrete blocks laid in cement 
mortar. It is a round structure, the 
inside diameter being twelve and a half 
feet, and the height ten. The size is ample 
for farm use, yet the cost of the improve- 
ment is within reach of the average 
farm owner. The materials should cost 
about sixty dollars in the middle west. 
The foundations and the floor are of 
solid concrete. Build the foundation 
walls below the frost line and make 
them ten inches thick and the floor five 
inches thick. About 300 blocks will be 
required for the cistern. When the 
desired height has been constructed, 
the next step will be the building of the 
concrete slab roof or cover. This will 
be re-enforced with a heavy wire mesh 
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Cross-section plan of the cistern, showing 
its dimensions 
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and there will be a 24-inch cast-iron 
manhole in the center. Build the form 
work of lumber well supported by 
timbers and joists.- After the concrete 
has been poured and allowed to harden, 
the builder can enter the cistern through 
the manhole and remove the form lumber 
in pieces. The inside walls should be 
given a good treatment of cement wash 
mixed to the consistency of thick cream. 


Automatic Feeding-Hopper Built 
for Twenty-five Cents 


ROCURE the following articles at a 

ten-cent store; a tin pail, a funnel, 

a pie-tin, and a strainer. The large 

end of the funnel should be a good fit 
for the inside of the pail. 

Cut out the bottom of the pail and 
remove the spout of the funnel. Place 
the funnel in the pail and solder securely. 
Cut a V in the pie-tin, bring the edges 
together and rivet or solder them, making 
a conical deflector. Cut the piece 
taken from the bottom of the pail so 
that it will fit on the strainer; fill the 
strainer with corn and solder the piece 























Chickens can be trained to feed them- 
selves by means of this device 


on to keep the corn in. A rubber band 
or light spring and a spool cut in half 
are also needed. 

From the cover of the pail fasten a 
cord to a rubber band, also run a long 
cord from the end of the rubber band 
through the funnel to the spool valve, 
then to the deflector, and to the bait 
bar or strainer. The cord is fastened to 
the spool by the wooden plug. When 
adjusting, the plug is loosened; or the 
feeder can be adjusted by the cord on 
the cover of the pail. 




































se 














ee 





956 Popular Science Monthly 


The Left-handed Woman’s Home 
Appliances 


FRIEND who is left-handed says 

it is foolish, when she must do her 
own housework for a lifetime, to put 
up with the little annoyances that 
come from using tools and arrangements 
standardized for normal, right-handed 
housekeepers. 
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The left-handed woman should have her 
kitchen arranged for her own convenience 


She has her scissors sharpened the 
reverse of the usual way. The drain- 
board in her kitchen is at the left, 
instead of at the right of the sink. The 
shelf of her range she had transferred 
to the left. If she used a cabinet gas- 
range, with high ovens at the side of the 
open cooking-burners she would choose 
a stove with ovens at the left. In 
hanging up small tools near the place 
where they are to be used, she locates 
them at the left, rather than at the right 
side of the table or counter. The usual 
location of the spout or lip upon sauce- 
pans or skillets serves a left-handed 
cook well, for they are wrong for the 
average woman.—A. G. VESTAL. 


How to Make Artificial Marble 
COMPOSITION closely resembling 


marble can be made from marble- 
dust and magnesite. Thoroughly mix 
equal parts of these ingredients while 
dry. Make a watery solution of magne- 
sium chloride, strong enough to float an 


‘egg. Add the magnesite and marble- 


dust mixture to the magnesium chloride 
solution, until a thick, creamy com- 
position is obtained. Pour this into 
molds of glass. The glass should be 
washed, polished, and rubbed with a 
cloth soaked in paraffin oil. The oil 





gives the appearance of polished marble, 
when the composition is hard. Twenty- 
four hours are required for hardening. 

If a mottled or veined effect is desired, 
add dry mineral colors to a_ small 
amount of the mixture, and, with a 
spoon, deposit it in several spots. When 
the mixture is poured into the molds, 
which should be from a height of 2 ins., 
the colored spots will blend with the 
white mass, forming beautiful veins and 
flecks. If holes are desired, rods of 
wood, dipped in melted paraffin, are 
placed in the molds. 

This composition is especially good 
for electrical switchboards. Clock-cases, 
table-tops and statuary can also be 
made from it. Fine sand, or even 
sawdust, may be substituted for marble- 
dust. For each pint of dampened saw- 
dust, it will be necessary to use a pound 
of magnesite—A. H. WAyYCHOFF. 


Convenient Stairway 


N a new house having three rooms and 

hall on the lower floor one compact 
stairway serves the purpose of two. A 
hinged door at the bottom of the kitchen 
branch and a sliding door at the front 
hall face of the small landing give 
privacy to either section of the stairway. 
Warm air is prevented from rising when 
bedrooms upstairs are being aired. Also 
the noises downstairs do not disturb 
anyone who may be asleep or ill up- 
stairs. Another feature is the hinging 
of the second step from the bottom of 
the kitchen branch making, beneath it 
and the third step, a storage space for 
cooking utensils and dish-drainer, since 
there is no pantry. This arrangement is 
a great space-saver. 





Much valuable space can be saved by this 
kind of stairway 
















































scribe this month, is a building in 
which everything was studied out 

in advance; in which every dollar was 
reckoned before the job was started and 
one which, through attention to details 
of small things, was kept down to a very 
reasonable figure. The house is 
modern in every respect, has an at- 
tractive exterior and a 
pleasant interior and is 
altogether a very desirable 
home for the person 
of average means. 

Many per- 
sons who are 
now living in 
rent are per- 
fectly able to 
build a home + 
of their own 
but dread to 
begin opera- 
tions because 
they are afraid 
that the ultimate cost will far exceed the 
appropriation. This item of “‘extras’”’ is, 
in the great majority of cases, one which 
causes a great deal of trouble between 
the owner and the contractor, but if 
the proper attention is paid to the little 
things before the contract is awarded 
there will be no chance for the extra 
expense. 

The cost of the house under discussion 
was as follows: 


ce ideal home which we will de- 


Lumber, Millwork and Glazing. $1541.00 


Carpenter Labor............ 7FO&75 
Mason Work, complete....... 1425.00 
SILO EE 425.00 
Heating, Hot Water System... 400.00 
Ns Se kw can huh orn. 275.00 
Electrical Work............. 75.00 
Decorations and Fixtures..... 150.25 

LS eee $4997.00 


In the first place the plan was drawn 
and then studied until each room was 
reduced to the minimum size which 
could be used and still have it desirable; 


The Ideal Home for $5,000 


By Geo. M. Petersen 










The completed five-thousand-dollar home. Note the 
spacious closed veranda and the broad cornice 
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in this way three feet were saved in the 
length and two feet in the width of the 
house. The next step was to figure the 
framing of the house so as to reduce 
everything to stock lengths and sizes 
in order to avoid waste of material and 
the cost of labor for cutting. Following 
this the interior finish was 
gone over very carefully and 
everything which would not 
actually add to the value 
of the premises was elim- 
inated, the finish of the 
various rooms was gone 
over thorough- 
ly and another 
floor plan made 
for future addi- 
tions and 
me equipment. 
___ The electrical 
- work was then 
taken up and 
only such out- 
lets as were 
actually necessary were provided; the 
plumbing and heating were also gone 
over very thoroughly as was the paint- 
ing. The exterior also received its share 
of thoughtful attention with the result 
that not only was a nice sum saved on 
this item but the appearance of the 
house was actually improved. 
We will now investigate the house 
floor by floor and see what was finally 
accomplished. 


A Basement Complete in Every Detail 


In the basement we have a billiard 
room eleven feet wide and twenty-two 
feet long, which has a nook fourteen 
feet wide and seven feet deep, in which 
may be placed a card table and some 
easy chairs for the onlookers. The floor 
of these rooms is of No. 2 common 
yellow pine, seven-eighths of an inch 
thick laid over 2 by 4 No. 2 hemlock 
sleepers which are laid on top of the 
concrete cellar floor. The tongues of 
the boards in this floor were painted with 
white lead and oil before they were 
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driven together and the sleepers were 
covered with a waterproof building 
paper before the floor was laid. The 
reason for these steps was to protect the 
room from dampness. The waterproof 
paper protected the under side of the 
flooring and the paint in the joints 
protected the room from any dampness 
which might have entered through the 
floor. The floor was then stained to imi- 
tate oak and given a coat of shellac and 
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Plan showing dimensions and arrangement 
of rooms in the basement 


another of good floor varnish. The 
walls and ceiling of these rooms are 
plastered with one coat of patent wall 
plaster applied directly to the stone on 
the exposed walls and on lath on the 
inside wall and ceiling. The fireplace 
at the end of the room was built of 
selected common brick and provided 
with a rough hemlock plank for a shelf. 
The stairway to the first floor hall was 
built of yellow pine and provided with 
a stock handrail and 134 by 134 spindles, 
all stained to match the floor. 

At the left of the billiard room a small 
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toilet is provided with a vent out under 
the steps leading to the front door. 
Back of this toilet is the heater room 
where the hot water heater was.installed. 
The coal bin was located immediately 
in the rear of the heater room. To the 
right of the heater room we find the 
laundry with a three-part cement laun- 
dry-tray and in the rear projection we 
have a fruit room with a sand floor, on 
which the sand is three feet deep to 
allow for vegetables being planted during 
the winter months, to prevent them 
from decaying during the winter months. 
A small closet is provided under the rear 
stairs in which are kept the wash boiler, 
pails and other rough household utensils. 
A small wine closet is also provided 
under the stairs to the billiard room, and 
another closet is built between the 
billiard room and the laundry. The 
partition around the stairs is plastered 
the same as the billiard room and all 
plaster was painted a light tan to har- 
monize with the oak floor and woodwork. 


An Attractive Entrance Hall 


Entering the house from the front 
entrance we come into a_ vestibule, 
which is provided with a tile floor and 
birch trim, stained mahogany, and then 
into the main hall. This hall is finished 
throughout in plain cut red oak, with 
the exception of the front stairs which 
are birch and white wood finished with 
mahogany treads and white enamel 
risers. The doors leading from this 
hall to the living room on the right hand, 
and the dining room on the left hand, 
are glazed French doors which open 
into the rooms. The living room is 
finished in North Carolina pine, polished 
with a forest-green stain which makes a 
very pleasing and restful finish. The 
entrance from the veranda to the living 
room is through two pairs of French 
doors located as shown on the first floor 
plan. The dining room is also finished 
in North Carolina pine, polished with a 
rosewood oil stain which makes a very 
attractive and rich-appearing finish. 
The dining room is also provided with 
a window seat in the bay window. A 
china closet is afforded at either end of 
the seat. The radiator for the rgom is 
placed under it. The dining room is 
not finished with any paneling or 

















ceiling-beams but only with a ten-inch 
high base and a chair rail. 

The kitchen and pantry are done in 
natural-finished yellow pine and the pan- 
try is equipped with cupboards on two 
sides and a counter across the end. These 
cupboards are provided with sash doors, 
drawers, tilting flour-bin, cutting-boards, 
tin closets, etc., which are very essential 
to the workings of the culinary depart- 
ment. The only connection between the 
kitchen and the dining-room is through 
the pantry, so that there is a double door 
between the kitchen odors and the dining 
table. The rear stairs go up to the 
landing between the first and second 
floors, where they join the main stairs to 
the second floor. 

All floors throughout the first floor 
with the exception of the vestibule, 
kitchen and pantry and rear entrance 
hall, are of %-in. ‘select’? oak. The 
kitchen and pantry floors are of %%-in. 


yellow pine and the vestibule floor is 


of tile. All the wood floors are stained a 
medium dark oak and then shellaced 
and varnished. 


Economy of Space Observed 


On the second floor we find a hall, 
four bedrooms, bathroom and a rear 
veranda. The bathroom is finished in 
white enamel with a tile floor and hard 
plaster wainscot marked off to imitate 
tile. This wainscot is also white 
enameled. There is a small linen closet 
opening off the bathroom and a medicine 
case built in the partition over the 


lavatory. The balance of the wood- 
work on the second floor is white 
enameled on white wood with the 


exception of the doors which are of 
unselected birch, stained mahogany. 
All the upstairs floors are of ‘‘select’’ 
oak %%-in. thick and finished with a 
light stain, shellac and varnish. All 
closets are provided with shelves and 
hook strips and the mantel is provided 
with a built-up pine shelf as is the one 
in the living room. The attic stairs 
lead up over the rear stairs and are off 
the main hall. The rear porch is 
covered with canvas and is accessible 
from either of the rear bedrooms. 

As will be noted from the picture, 
the exterior of the house is sided half 
way up and. shingled the upper half. 
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The siding is painted a light lead color 
while the shingles are a deep brown, the 
trim being white. The ceiling of the 
veranda as well as the plancier of the 
main and dormer cornices is plastered 
with stucco on wood lath and makes a 
very pleasing effect. The appearance 
of the house is also greatly improved by 
the small lights in the upper sash of the 
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DINING PROO/Y AITCHEN 


L/V/NG 
ROOM 


VERANDA 


Arrangement of rooms on the first floor. 
Note the large living room 


windows and the dormer windows, 
which are broken out of the roof on the 
front and two sides. The chimney 
extends up the outside of the house all 
the way and, while it adds to the cost of 
the building to run up an _ exposed 
chimney of this size, it also adds greatly 
to the looks. The shingles on the upper 
part of the building are laid in alternate 
courses of six inches and two inches, 
while the siding is laid three inches to 
the weather. 

This makes up a house that is fit for 
anyone to live in and at a price within 
the reach of almost anyone in this day 
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when it is so easy to obtain money on 
first and second mortgages. There are 
other designs which may be built at the 
same price, or even less, and perhaps are 
more desirable than the one illustrated 
herewith, but this plan is used as an 
example of what can be done when 
economy is the rule of the day and the 
owner will consult with the planing mill- 
man, the mason contractor, the electri- 
cian, the painter, the plumber and the 
heating contractor instead of leaving 
everything to the architect, who in many 
cases, although fully able to draw 
beautiful pictures and artistic plans, is 


CLOSET 


CHAMBER 


CHAMBER 





The bedrooms on the second floor are all 
located conveniently near the bath 


totally unfamiliar with building condi- 
tions at the time the house is to be 
erected and in all probabilities could 
not tell you what the sizes of stock 
materials are. 

For instance, it is a common occur- 
rence for architects to lay out a building 
which will call for a stud of such a 
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length that perhaps a foot and a half 

will have to be cut from each one, 

Practically all lumber, both dimension 

and boards, come in even feet such as 
8, 10, 12, 14, 16, 18, 20, 22, 24, 26, 28 

30, with a different price on nearly every 
length so that a plan calling for an 
18-ft. 6-in. stud for instance, would 
require the owner to pay the long price 
for a 20-ft. stud and then pay a carpenter : 
50 cents to 70 cents an hour to cut it 
down to size. The most economical 
sizes to use are from 12 to 16 ft. 


Useless Expense Should be Avoided 


Also in the matter of electric light 
outlets and plumbing the owner can 
generally save money by consulting the 
man who will do the actual work unless 
he is positive that he has an architect 
who is perfectly capable of cutting out 
all the surplus expense without spoiling 
the effect of the finished house. Now 
the builder is being run by the architect 
who wants to try out some theory at 
someone else’s expense. He incorporates 
this theory and that idea into the 
builder’s plan, tells the builder that the 
house can be put up for so much money 
and collects his fee. Along comes 
Mr. Millman to put in his figure for the 
lumber and millwork. He sees this, 
that and the other thing in the specifica- 
tions and a plan with a lot of knick- 
knacks on it and immediately shoots 
his price up to cover items that are 
indefinite or questionable. It is not up 
to him to make suggestions to the 
owner or he will get in bad with the 
architect, and the owner is liable to get 
provoked because he has not asked for 
any advice. The owner becomes dis- 
couraged and drops the matter until a 
friend whispers in his ear. He digs up 
the old plan, calls on Mr. Millman and 
asks where the expense could be cut. 
He is shown a few items which will re- 
duce the cost several hundred dollars and 
with a new courage, he goes after the 
other contractors until he is surprised 
to find that he has not only kept the cost 
below his estimate, but has, in many 
cases, greatly improved the arrangement 
and appearance of his house. The opin- 
ion and advice of the man who is to do 
the work is far more desirable than that 
of some cub architect. 
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Proved Savings—Or Your Money Back 


Parcel Post 
$ . Prepaid 

$7.00 in 

Canada 


61,873 Letters—1,183 
Telegrams in 
120 Days 


EXPRESS so that they could take care of the orders 
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a Total Business 


is used. 


cars. 


Enough Said 

Green Lake, Wis. 
Automatic Carburetor Co. 

Chicago, Ill. 

Gentlemen: Your state- 

ments for the plug in re- 
gards to speed, power and 
mileage are true. 

B. F. DE Hosson. 


Results Exceed Claims 
Chicago. 

I find that the results ex- 
ceed your claims in the 
flexibility of the motor, 
mileage per gallon of gaso- 
line and power. 

H. M. POWER. 


Pronounces It O. K. 
Detroit, Mich. 
On a straightaway drive 
overcountry roads I covered 
32 miles on three-quarters of 
a gallon of gasoline. But 
the thing that impresses me 
most is the increased flexi- 
bility—slowing down to 3 
miles an hour, and picking 
up without an effort, and 
with no fear of stalling. 
That of itself makes the de- 
vice worth while. 
LEN G. SHAW. 


’ Here’s Real Economy 
{St. Johns, Portland, Ore 
It increased our mileage 
nine and one-half miles per 
gallon gasoline. 
WHITNEY ROSE. 


Exclusive 


Wante Dealers 


The Compensating Vapor Plug 
will sell like wildfire to every car 
owner. Exclusive contracts for 
counties. As soon as you get your 
contract we will prove results on 
cars in your territory—ready for you 
to start sales. We will back you 
with big national and local advertis- 
ing. Prove to us that you are the 
best equipped and_ responsible. 
Write, wire, phone or jump the first 
train for Chicago—get this fastest 
selling accessory—a money-saver for 
any car owner and a money-maker 
for you. 


“30°%, More Speed” 

“30° More Power” 

“40% More Mileage” 
Less Carbon 


600,000 Compensating 
Vapor Plugs Sold Since 
January This Means 


Four Months of $3,000,000 


All this done because of our famous guarantee— 
Proved Savings, or Your Money Back—and because 
the Compensating Vapor Plug is adding speed, power 
and gasoline mileage to every automobile, wherever it 
It is the biggest money saver. that has 
ever been offered automobile owners, and it is the 
biggest guarantee of better service from your motor 


The quantity of mail has been so great that we have 
been compelled to send it to, our distributors by 


Here Is What Users of the Compensating Vapor Plug Say—Read Their Letters 
You Can Attach It in Five Minutes — It Fits Any Car — Never Wears Qui — You Simply Tap Hole in Manifold and Screw in Plug 


Saves $4.65 Per Month 
St. Louis, Mo. 
Just two months ago I 
bought one of your Com- 
pensating Vapor Plugs for 
my Ford Truck, and all 
during the severe weather 
we had this spring averaged 
$4.65 saving on gasoline 
each month. 

Besides, my motor has 
more power and a better 
get-a-way, and can throttle 
down to a much lower speed. 

This truck runs 15 hours 
a day, and I have no trouble 
of any kind, so you see it 
works under all conditions. 

JANTZEN’S PHARMACY. 


42 Per Cent More Mileage 
Athens, Ga. 

I personally tested this 
plug for mileage with and 
without the plug, and it 
shows about 42 per cent. 
more mileage. 

L. J. FLUKER. 


La Porte, Ind. 

I tested out your car- 
buretor yesterday on my 
Overland car, making a 24- 
mile run before attaching 
the plug, using nine quarts 
of gasoline, speed with top 
a side curtains on, 37 


es. 
I attached the plug, made 
the same run, using six 
quarts of gasoline, speed 
42 miles. C. E. WOLFE. 





You Want This Money-Saver For Your Car 


immediately. 


600,000 orders in the Winter season, when the 
majority of cars are laid up, is tremendous. One dealer 
“Last shipment 500 Vapor Plugs gone in a 
week—trush 1,000 by express.’’. Another wired: ‘‘Send- 
ing certified check for $1,000—rush order.” 

And the majority of users are writing us, saying that 
our figures are not high enough—that they are getting 
greater economy than we claim. 


wired: 


Gasoline Consumption 
Cut In Half 


Kansas City, Mo. 

I must tell you that the 
little device you sent is emi- 
nently satisfactory, and al- 
though my Ford has cov- 
ered some. 25,000 miles 
since putting on the Com- 
pensating Vapor Plug, the 
engine runs really better 
than it did when the car 
was new. My gasoline con- 
sumption has been cut half 
in two on the same mileage 
as I was getting before 
using your plug. 

UNION BANK NOTE Co. 

Leo B. Crabbs, Treas. 


Does More Than Prom- 
ised 


Elgin, Til. 

I have given thorough 
tryout to your Compensat- 
ing Vapor Plug under the 
most severe weather and 
find that it does more than 
promised. 
it GEO. H. ANDRESEN. 


Will Benefit Any Car 
Barre, Mass. 

I am convinced from the 
way my motor starts and 
the smoothness with which 
it runs, the Vapor Plug is a 
great benefit to any motor 


car. 
D. A. BREEN. 


ask is that you send us the coupon with a $5 check, P. O. 


The price is $5 to you and to everybody—and all we 


or express order attached—as a deposit—until you are 


your full deposit. 


2021 Michigan Avenue 


Specialists in Ga 


more than satisfied. $7 in Canada. 
trial you decide you can do without the Compensating 
Vapor Plug, simply send it back and we will refund 


Makers of famous A 


If after a 30 day 


AUTOMATIC CARBURETOR CO. 


CHICAGO, ILL. 


utomatic Carburetors 


for Motors 





' 
{ 
' 
! 
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' 
{ 
Tear or cut off the coupon—mail it now—today. ; 
! 
t 
1 
{ 
' 
! 
{ 
' 
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Canadian Distributing Co. 
125 Pacific Avenue, Winnipeg, Manitoba 





U 


Up Pike's Peak Road 

Manitou, Colo. 
Without plug I got 11.3 
miles on two quarts of gaso- 
line, then under the same 
conditions with the plug, I 
got 13.5 miles on two quarts 
of gasoline; then the con- 
ditions not being changed, 
except that I cut down my 


| 
carburetor, and made the i 


same run and got 16.7 miles 


on two quarts of gasoline. i 


I took witness along with 
me each time and started 
from our garage on Main 
St. I will say that I am 
more than satisfied with it. 


I went up Pike’s Peak ul 


Auto Road with a steady 
grade of about 15 per cent 
and the longest single 
stretch of grade is one-half 
mile of low gear work, and I 
passed 8 cars that were 
stopped to cool off. I had 
no trouble of any kind, so 
you see it works under all 
conditions. 
S. R. FRANCISCO. 


Results Beyond Expecta- 
tions 


Ashland, Ohio. 

I am pleased to say that 
iv gives results beyond any- 
thing I expected. Three or 
four car owners have al- 
ready asked for your ad- 
dress and I feel sure that 
they are ready to vurchase. 

R. T. SCANTLEBURY. 





P.S.M. 
Cut This Out—Mail Today 
AUTOMATIC CARBURETOR CO. 

Dept. A, 2021 Michigan Ave., Chicago, Ill. 
Enclosed find $5 ($7 in Canada) in full 
Payment tor one ompensating 
Plug—with the understanding that you 
guarantee it for life and will refund my 
deposit in full if I return your device 
to you collect within 30 days. 


i: a ee sized carburetor; 
DAMS OL CEP... vc cdccce model....... 
isos 0.601008. 6ea'oeiueeagenennal 

CMU i.cio/svosieacica veaate eee 
DRT Bi < 0'0:6:4 ht-0)< co sana 
I recommend as a good dealer........ 
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Thrilling in their power and purity of tone, 
and true to every vibration of the strings, 


Ysaye’s Columbia recordings are dramatic- 
ally natural presentations of the art of the fiery Belgian 
genius. And Ysaye’s records are representative of all 


OLUMBIA™=RECORD 


Whatever class of music you prefer: vocal, instrumental; solo, 
ensemble; concert, operatic, dance, orchestral, you get splendid, 
rich, natural reproductions on Columbia Double-Disc Records. 
They will play — perfectly—on your machine. You can get 
them—everywhere—at Columbia dealers’. Listen to them foday. 
“‘Hearing is Believing.” 








New Columbia Records on sale the 20th of every month. 
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‘1875 
The First 
Telephone cit 






1916 
The Country-wide System 




















Forty-one Years of Telephone Progress 


The faint musical sound of a 
plucked spring was electrically carried 
from one room to another and recog- 
nized on June 2, 1875. That sound 
was the birth-cry of the telephone. 


The original instrument—the very 
first telephone in the world—is shown 
in the picture above. 


From this now-historic_ instru- 
ment has been developed an art of 
profound importance in the world’s 
civilization. 

At this anniversary time, the Bell 
System looks back on forty-one years 
of scientific achievement and _ eco- 
nomic progress, and gives this ac- 
count of its stewardship: 


One Policy 


It has provided a system of com- 
munication adequate to public needs 
and sufficiently in advance of ex- 
isting conditions to meet all private 
demands or national emergencies. 


It has made the telephone the most 
economical servant of the people for 
social and commercial intercourse. 


It has organized an operating staff 
loyal to public interests and ideals; 
and by its policy of service it has won 
the appreciation and good will of 
the people. 


With these things in mind, the 
Bell System looks forward with con- 
fidence to a future of greater oppor- 
tunity and greater achievement. 


AMERICAN TELEPHONE AND TELEGRAPH COMPANY 
AND ASSOCIATED COMPANIES 
One System 


Universal Service 
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—makes SURE of the 


focus and picture! 
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HY does the Graflex make sure of the focus 
on every picture? (See Page 4 of Graflex Book.)* 





Why does the Graflex- gt FINER pictures than 
other cameras? (See Pages 3 and 5 of Graflex Book.)* 











How does the Graflex make sure of full exposures 
even on rainy days? (See Page 6 of Graflex Book.)* 


* NOTE—and see the other 58 pages of the Graflex Book, 
for the reasons why those who want to be SURE of 
finer pictures and SURE of getting a picture from 
every exposure —use a Graflex Camera. Book is free 
fer the asking. I 


FOLMER & SCHWING DIVISION 


Eastman Kodak Company - - ~- _ Rochester, N. Y. 
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SENECA CAME 


Bring Home Better Pictures 


Catch the elusive play of sunshine and shadow down the 
trail, the startled game, the struggling fish, the shimmering re- 
flection in the pool and give substance to the pleasant memories 
of every trip and vacation. 


Convince yourself, try out one of the 


Vestpocket Senecas 
The Cameras With the Focus Fixed For You 


So simple they require no adjustments, pull out the front, point it, Seen $53. as 
press the lever, and you have your picture. The back comes off so . 
loading and unloading is as easy as winding your watch. Made in two sizes—The gg 
“Little Indian” takes pictures, regular vest pocket size 154” x 214" andis so iM 
small it slips into your pocket or hand-bag—The “‘Seneca Junior” only a [i 
trifle larger, takes pictures 2144’ x 314" 


1916 SENECA CATALOGUE FREE ON REQUEST 


It illustrates t he different size pictures each model will take. 
Shows the enlarging value of the vest pocket, tells the capa- 
bilities of each instrument, and describes fully each Seneca 
from the Scout at $2.00 to the Superb Roll Film Senecas. It’s 
a book that will be a great value to every camera lover. Send 
a postal for your free copy to-day, or ask your dealer. 


Druggists, Stationers, Jewelers and Dealers—The $50.00 Seneca 
Depariment offers the ideal method of securing a Seneca Agency. 
Write to-day for information about our New Sales plan. 


Seneca Camera Mfg. Company 


Ls 217 State St, 
.. Rochester, N. Y. 
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TOUGH, STURDY TIRES THAT NEVER SLIP 


Now that Bicycle days are with us again, and each Saturday 
and holiday sees more folk a-wheel, the question of what tire to 
ride on is well worth considering. 


United States ‘Chain’ Tread Bicycle Tires 


are sturdy, tough and well-nigh puncture-proof—effective anti- 
skids as well. 


Good-looking tires too. Tires that you will be proud to 
have on your bicycle. 


RIDE ON ‘CHAIN’ TREADS 
this Summer and forget the usual tire troubles. 


Good tire dealers everywhere sell United States Single Tube and the genuine 
Indianapolis Brand Double Tube ‘Chain’ Tread Tires. 


Ask your tire dealer for Dan Beard’s newest book ‘‘Camping Hints for Hike 
and Bike’’—It’s free. If he cannot supply you send us his name and address. 


United States Tire Company 


‘Chain’ Tread Single Tube 
‘Chain’ Tread G & J Double Tube 
Bicycle Tires 
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The First of 
Every Month 


‘ei ‘ 


When you go away for a trip of a week or a 
month, do you not always leave ample provision 
for those at home during your absence? What in 
the event of your being called away on that longer 
journey — what then of them? 

Will the little ones romp home from school some 
day to learn that their play days are over almost 
before they have begun? 


The First ot 
Every Month 


What the Postman Brinos Every Month—for Life 


Will your widow — educated to an income — be 
compelled to face a cold, unsympathetic world, the 
pawn of necessity—a world in which even the strong 
often fail as breadwinners? Willthe cozy home you 
have maintained be forever closed to them? Or— 

Will they be shielded from strife, misery and 
deprivation by the fruits of your frugality and fore- 
thought —a regular income provided by a 


Prudential Monthly Income Policy 


“Insurance That Insures Your Insurance ”’ 


Your greatest obligation to your dependents is 
fulfilled when you take out one of these dividend- 
paying policies. It yields a rent-paying, debt-settling 
check on the first day of each and every month as 
long as they live. Or you may so arrange it that for 
twenty years or during your lifetime you may get 
these monthly income checks yourself. And by 
leaving this fixed income—an income guaranteed 
by Prudential millions—to be paid monthly, you 


“They Will Be Well Provided For!’’ 


Talk with the Prudential Agent in your town. Let him tell you 
about the various Prudential policies—all the best kinds. of life 
insurance for the whole family, at low cost. Or write— Y—to 


Department 115 


The Prudential Insurance Co. 
saver) of America 
Incorporated under the laws of the State of New Jersey 


FORREST F. DRYDEN, President 
Home Office, Newark, New Jersey L 


Copyright, 1915, by The Prudential Insurance Company of America 


are protecting your beneficiaries against the pitfalls 
of unwise speculation and investment, of generous 
impulse-lending, that often follow the receipt of 
‘payment in full.” An insured man today means 
a secured family tomorrow. And what a sense 
of comfort and relief comes to the man who 
knows — no mat- 
ter what may 
happen — 





“My Company!” 


—the proud statement of every Pruden- 
tial policyholder—the far-reaching effect 
of Mutualization, whereby policyholders 
are owners of this Company and entitled 
to draw dividends; the result of a vote 
by the stockholders of the Company, 
giving the directors authority to purchase 
controlling stock, and turn it over to the 
policyholders. 

For the dollars and centseof these pol- 
icyholders had developed a Company 
having its beginning in a basement office 
in 1875 to a point where in 1915, its pol- 
icies numbered over 1334 Millions, and 
the amount of insurance in force was 
more than 2 Billion 810-Million Dollars! 

Thus Prudential policyholders 
have acquired controlof the Com- 
pany, and beginning this year, 
will receive their proportion of 
the Company’s earnings. 
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cigarette that just suits men of spunk and spirit. 


GENUINE 


SMOKING TOBACCO 


A “roll your own” “Bull” Durham cigarette has 
distinctiveness — character — personality. 


It gives you that’ wonderful mellow-sweet 
flavor and unique aroma which are not found 
=| inany other tobacco. And “Bull” Durham is 
so delightfully mild that #& 
you enjoy it more and more, 
. _ Learn to “roll your own” 
with “Bull” Durham —a few 
trials will do it—and you'll 
get far more enjoyment out 
of smoking. 


THE AMERICAN TOBACCO COMPANY 





Alive With the National Spirit! 
That lively, quick-action, hit-the-mark-every-time taste of “Bull” 


Durham has made it the Smoke of the Service from Maine to the Phil- 
ippines. There's crisp, brisk snap to a fresh-rolled “Bull” Durham 


BULL DURHAM 


Ask for FREE 
ackage o 

‘papers’ with 

each Se sack. 


e/a 
. 
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"THIS is a regular $10.00 value 


that we are offering in this beau- 


tiful Electric Reed Lamp at $6.50. 


The supply is limited so we advise you 














to act quickly if you want to avoid possible disappointment. 


Big, broad 20-inch reed shade is lined 
with either silk poplin in olive green, 
mulberry or old rose or figured cretonne. 
Reed is stained mahogany finish. Equip- 
ped complete with two pull-chain sockets, 
long silk cord and attachment plug. 








Order Today—Use Coupon | 


Electric Reed Lamps serve to emphasize the attractive- i 
ness of sun parlor, summer home or living room, and Fs LPs 
this opportunity to secure this Reed Lamp at this special price “A 

is one you really ought to take advantage of. Just sign the 
coupon, enclose $6.50 and mail today, and we will forward 7 
the lamp, shipping charges collect, direct to you. When iA 














remitting, use money order or bank draft. Currency £ » 
should be sent by registered mail. j Pa y 
ff = x » 
LECTRIC SHOP FR AS 
Corner Michigan and y Pad > 
Jackson Boulevards ? Ss S A8 2d 
° ds ? 
CHICAGO Fs Ps 2. HY, 
; Lf & Ss 2 , As 
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Once More We Extend 


Congratulations 


to the members of the electrical industry and 











Convention City. The opportunity to do this 


another year is indeed a privilege. It indicates 
that the men who have made possible 


The Thirty-ninth Convention of 
The National Electric Light 
Association 





have been working unceasingly in the interest 
of the electrical industry of America. That in- 
dividuals and companies throughout the country 
will benefit by these efforts is the belief of 


The New York Edison Company 


At Your Service 






General Offices 


Irving Place and 15th Street New York City 
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he Cooling Breexes of Quidoors 
brought Inside 





A G-E Electric Fan dispenses its refreshing 
breezes and comfortable coolness two to three 
hours for a cent. Built upon over twenty years 
experience, the high quality of the G-E Electric 
Fan makes for long and economical service. Go 
to your lighting company or electrical dealer; 
look for the G-E monogram on face of fan: It’s the 
“Guarantee of Excellence on Goods Electrical.” 


GENERAL ELECTRIC COMPANY 
General Offices, Schenectady, New York 
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To the Owner! 


of an automobile or motor boat it is 
often inconvenient or impossible to find 
a battery charging station. Your 
storage battery will need charging 
from time to time. Charge your bat- 
tery at your home or your office. 


‘Wagner Rectifiers 


are reasonable in first cost, as easy to 
install as a portable electric lamp, 
and entirely automatic in operation. 
Screw the plug into any lighting sock- 
et, connect up the battery (either wire 

to the positive pole—there is no chance 
to mistake), and turn the switch. 

That’s all there is to it! It cannot 
overcharge the battery or damage it. 
Let us send you a folder that tells about 1t. 


WagnerEleGzic Manufadurins Company, 


Saint Louis, Missouri 


232 
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Garter 4.¢ 
Cy me, 
Silk 50¢ 

Lisle 25c 


Everywhere 


| XPERIENCE the satis- 

faction that comes from wearing 
the Boston Garter. It is scien- 
tifically made—handsomely finished 
—fits perfectly—is easily adjusted — 
staysfastened until released andholds 
the sock smooth without binding. 


The“ Boston” gives more service and more com- 
Sort for its cost than any other article you wear. 


GEORGE FROST CO., MAKERS, BOSTON 


—_. 














Sion ThisLetter and Send ith 


Mr. Federal, 
Lake & Desplaines Sts., 


Dear Sir :— 


My house is wired for electric light and I have come to the 
conclusion that since I have not an Electric Washing Machine 
I am not getting the full benefit of the electricity. After spend- 
ing a day and a half in the steam and heat over a wash-tub and 
by so doing finding myself exhausted, mentally and physically, 
I have decided that the nominal investment that will trans 
this labor into an hour and a half of sitting down and watching 
the motor do the work is one that I must lose no time in expend- 


ing. Being, as 
headed, I did not 
chine I saw. In- 
that the Federal 
do the work most 
safetyand econo- 

Your demon- 


machine will 





my husband says, pretty level 
rush out and buy the first ma- 
stead I investigated and found 
was the one machine that could 
efficiently, with the greatest 
m 


y. 
strator has shown me that your 
wash the heaviest blankets as 
nicely as the finest laces. He 
has shown me how there are 
no exposed parts and how 
safe and convenient your re- 
versible wringer is, the chil- 
dren played around and in 
under the machine while it 
was in operation. In two 
hours he had my washing 
ready for the line. The only 
exertion.on his part was to 
pet in the clothes, push the 
outton and when they were 
clean lift them out and carry 





them to the line. 
I therefore will appreciate 
your forwarding at the earli- 
est possible moment one of 
these Washing Machines to 
Yours very truly, 
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Free for Six Months 











My Maégazine— 


“Investing for Profit” 





















If you will send me your name and 
address, I will mail you this wonderful 
magazine absolutely free for six months 
—Special Trial Introductory Offer. Each 
copy is worth $10.00 to $100.00 to you. 
Wait till you see, it is a good thing, but don’t wait till 
every one sees it—you will then be too late. One 
good investment is worth a lifetime of labor. 

How Small Investors Have Made Large Fortunes 


You know and I know that small investors have made large 
fortunes—men who, guided by judgment and courage, have 


placed their funds direct into creative enterprises at their incep- 
tion and thus reaped full benefit of the earning power of money. Today opportunity 
on bended knee is entreating the small investor to accept her favors—and those who 
heed the insistent call are achieving fortunes. 


My magazine explains the rules by which small investors have made wise and profitable invest- 
ments—how $100 grows into $2,200—the actual possibility of intelligent investment. 


Learn the REAL EARNING POWER 
of Your Money 


The real earning power of your money is not 
the paltry 3% to 5% paid by banks or by corpo- 
rations that have their future behind instead of in 
front of them. ‘‘Investing for Profit” reveals the 
enormous profits financiers make and shows how 
one can make the same profit—it demonstrates 
the real earning power of your money—the 
knowledge that financiers hide from the masses— 
it explains HOW small investors are making big 
fortunes and WHY they are made. 

This and other valuable financial information 
is yours—it is free six months for the asking. 


How to Determine the Value of 
Different Investments 


There are thousands of salaried people today 
who have a small sum laid aside or who can invest 
a small amount each month—but who realize that 
they do not know how to determine the value of 
the different classes of investments that are of- 
fered to them daily. This condition has created a 
demand for a publication or institution whose 
express object is to help direct and guide the small 
investor. “Investing for Profit” is the result of a 
pressing need, and should be worth tens—perhaps 
thousands of dollars to you. 


If You Can Save $5a Monthor More 


“Investing for Profit’”’ is for the man who intends to in- 
vest any money, however small, or who can save $5 or 
more per month—but who has not yet learned the art of 
investing for profit. Read what Russell Sage, one of 
the most successful financiers of his day, said in regard 
to investments: 

“There is a common fallacy that, while for legal advice 
we go to lawyers, and for medical advice we go to physi- 
cians, and for the construction of a great work to engi- 
neers—financing is everybody’s business. As a matter of 
fact, it is the most profound and complicated of them all.” 

Don’t invest a dollar in anything anywhere until you 
have at least read | copy of my really wonderful magazine. 


Mail Coupon Today for Free Financial 
Advice and Magazine 


There are absolutely no strings to my Six Months’ Free 
Trial introductory offer. I will do exactly what I say. If 
you will send me your name and address on the attached 
coupon I will send you absolutely without charge, for six 
months, my magazine—‘‘Investing for Profit.””. Then you 
are to decide whether or not you care to continue to sub- 
scribe and want free advice on financial matters. Surely 
this is a fair, square, liberal offer—so sign and mail the 
coupon now—before you turn this page. 


H. L. BARBER, 20 W. Jackson Blvd., Chicago 


ee 
H. L. BARBER, 26 W. Jackson Blvd., Chicago, Il. 


t Please send me absolutely Free of Charge, “Investing for 
i Profit’’ for six months and record my name for free advice. 
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The “mis of “Running er” Yo 


To be one of the crowd—off for a trip up-river or across-lake, Evinruding— as 
it’s great sport. But the joy of owning an Evinrude—of “running ’er”’ your- a 
self—of feeling this wonderful little motor respond instantly to your lightest 
touch on the steering handle—that doubles the pleasures of Evinruding, 


Today, tomorrow, this pleasure can be yours—you the Single Cylinder models there’s more speed and 
can take your Evinrude with you anywhere —to other improvements. Both the Four-cycle Twin 
that lake or river where you have longed to go. and Single Cylinder models are equipped with the 
The new Four-Cycle Twin furnishes more speed, Automatic Reverse and Evinrude Magneto—Built- 
more power and it is free from vibration. And in In Fly-Wheel Type. 


EVINRUDE — COMPANY, | 397 Evinrude Block, Milwaukee, Wisconsin 
Write today Distributing Branches 
mets A 0 EVINRUDE sccustsae kes’ * 


Catalogue 436 Market St., San Francisco, €al. 
DETACHABLE ROWBOAT GCANOE MOTOR = Frront & Morrison Sts., Portiand, Ore, 














ed 


Evinruding- i 
ls Rowboat Motoring 




















ALWAYS MAKES Goop 











MODEL 17-3 ULTRA POWER © 


A Year Ahead The Most Power- 
of Everything ee ly at ful Motorcycle 
Ever Built 


Foot Motor Starter 
with Automatic 
Compression 
Control 





Automobile Type 
Three Speed Gear q 


Extra Large Dry 
Plate Clutch 


Price, oa $265.00 Electrically Equipped, $295.00 
The Greatest Combination of SPEED, POWER and RELIABILITY 


ever put on the road 


Our entire Series 17, including 17-3, with regular and electric lighting equipment. 
Model 17, Short Coupled, Speed Type. 
Excelsior LIGHTWEIGHT and other models fully described in our new cataleg. 


Write for it today or see the dealer. 





EXCELSIOR MOTOR MFG. & SUPPLY COMPANY 
3709 Cortland Street - - Chicago, Illinois 
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There are other 
good cigarettes. 


Of course. 


The tobacco in 
Rameses costs 
morethan in any 
other cigarette. 


The flavor therefore 
is somewhat finer. 
Add to this a pecu- 
liar and special 
blending and you 
have the secret, if 
you want to call 
it so, of Rameses, 
“The Aristocrat of 
Cigarettes.” 


Men in the tobacco 
business know all 


about this. They 
will tell you it is true. 


But frankly, you are in- 
terested in the other side 
of the question. You 
do not really care how 
the result is obtained. 


All you care to know 
is that Rameses is in 
no danger of being con- 
fused with other brands. 


It has personality— 
a rare and distinctive 
aroma — unforgettable. 


It is Rameses. 


Itis your cigarette. And 
that’s all there is to it. 


Nobody ever changes 
from Rameses. 





Men rll Sendf if for’ 2G 
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FamilyCompartment Tent 


14x 23% 
eet 


$50.70 














This is the tent to select for family use on hunting or 
camping trips. Itcan be divided intoseparate rooms 
insuring privacy, or may be thrown into one large 
room when desired. This tent is absolute protection 
against the weather and provides all the comforts of 
ahome, in the woods. Madeof whiteor striped duck. 
Part of the wall can be used to make an awning and 
give circulation. Family compartment tents are made 
in ten sizes, from 9x16}4 feet to 16x28 feet. All fully 
described, illustrated and net priced in the free camp 


A guide. 


Wall Tent 





This tent has many abun which theexperienced 
camper willappreciate at once. Durable, waterproof— 
just the thing for camping trips or for Boy Scout head- 
quarters. A light tent—easy to carry and easy to erect. 
Made of 8 oz. single filling duck of first quality. Made 
in 25 different sizes, from 7x7 feet to 18x40 feet—fully 
described and illustrated.in the Free Camp Guide. 


Scout Tent, No. 1, $2.50 


=: Also called shelter tents— 

fine for camping, fishing 

: and for Boy Scouts when 

Pein ws oe out on hikes. These tents 

Baer tee eas button along the ridge and 

are similar to the tents used by the United States sol- 

diers on active duty. Makes a comfortable housing 

for two boys. Each boy carries one section and one 

pole—size 5 feet 3 inches by 4 feet 6 inches wide by 3 

feet 9inches high. Made in four sizes and styles, as 
illustrated and described in the Free Camp Guide. 


H. CHANNON COMPANY 
Dept. 16 Chicago, Illinois 





Send Coupon for FREE Camp Guide 


H. Channon Company, Dept. 16, Chicago, Illinois 
Please send Free Camp Guide to 


Name 





Address 





City County 
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Friction Winder, 





Here it is at last, Boys— 4 


A Miniature Aerop lane 
: that F; Ties! 


Yes, guaranteed to fly by its own power. It will rise above a three- etn. ; 2 
house and fly farther than the length of the average city block. The 


IDEAL theeros RA 
Three-Foot -R 

is not a flimsy toy, but a wonderfully interesting, real miniature flying machine, 

embodying the first principles of aeroplane designing. It affords delightful, fascin- 


ating and instructive out-door sport. 
of tested materials, it measures three feet from tip to propellers. 


9 
Race Aeroplanes—It’s Great Sport! 

The IDEAL Three-Foot RACER will go with, against or across the wind. Can 
be easily taken apart and carried in a small package. : 
You can get this aeroplane complete with Ideal Patent 

packed in an attractive box, for only $3 50 
For bright boys who like to ‘‘make things’’ we offer the Ideal Three-Foot Racer 
in knock-down form; that is, all parts are supplied with easily fol- 
lowed directions for putting them together. In this form it costs only $2.50 


Sold by leading toy, sporting goods and department stores. 
If your dealer can’t supply you, send order to us. 


Write for our 50-page AEROPLANE BOOK, containing full information about 
other Ideal Aeroplanes, parts and plans for their construction, etc., 5c postpaid. 


IDEAL AEROPLANE & SUPPLY CO. Re Sse | 


Beautiful in appearance, substantially made 



























‘A Birthday Present 


If you are racking your brains to think of 
a suitable birthday present—stop. Go to 
any dealerand ask tosee Ingersoll watches. 
There are eleven kinds from a $1 to $3. 












FREE!- of 130 Book OKS on 
ea 2 and 4 cycle Motor Engine Catal jogue. 
3--Book of Boat Models for work, fishing, cruising. 


Ask for any (or all) of them if you are interested in 
ane for pleasure, or prufit. Book 7 shows sina boats than motor show. 











__Firestone— 


MOTORCYCLE TIRES 


Look for the Red Side Wall and Black Tread, the trade 
mark of Firestone Tires. The same materials and work- 
manship as in Firestone Automobile Tires, 
FIRESTONE TIRE AND RUBBER CO., AKRON, OHIO 
Branches and Dealers Everywhere. 























The Acetylene Blow Torch 


PreSt-O-Torch 


ated less to buy than 
gasoline blow 
Rh and costs less to use 








In all soldering and brazing, the Prest-O-Torch 
avoids the delays and uncertainties of gasoline 
outfits. Provides a concentrated, intense flame 
that doesn’t blow out evenina high wind. Needs , ° 
no attention whatever. Used with handy sizes of Prest- 
O-L.ite cylinders—ready-made gas. Style ‘‘A’’ sells for 
75¢c (Canada 85c). Used with the small MC size Prest-O- 
Lite. Will braze up to % inch round rod. Can be 


fitted with handle and hook for added convenience in bench 
and overhead work. Style ‘‘C’’ Prest-O-Torch for use with the 
larger sizes of Prest- O-Lite, is recommended for large work. 


Will braze up to 34 inch round rod. Sells for $2.25 (Canada $2.75) 
Wr eda special literature and learn where 
you can see the Prest-O-Torch in operation. 


THE PREST-O-LITE CO., Inc., 830 Speedway, Indianapolis, Ind. 


Canadian Factory, Merritton, Ont. Exchange Agencies Every where. 

















PATEN TS. 


JOHN B. HARRELL, 
331 Bond Building, Washington, D. C. 


Send sketch or model for free advice. Attorneys 
and mechanical designers. Best results. 


50 The master- 
Qu =piece of watch 
manufacture—adjusted to 
the second, positiors, tem- 

perature and isochronism. En 

at the factory into your choice of 
the exquisite new watch cases, 


19 Jewel 


All sizes for both B u rl | n g t 1 @) n 


men and women. The great Burlington Watch sent on 
simple request. Pay at the rate of $2.50 a month. You get the 
watch at the same price even the wholesale jeweler must pay. 


Write Today for Free Watch Book Boloritasiratons 


- 6f all the newest designs in watches that you have to choose from. 
name and address on a postcard is enough. Get this offer while it lasts, 


ion Watch 19th St. & Marshall Blvd., Dept, A-140, 
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while the season is still young. 


a hearty welcome waiting for you at your nearest g 


It’s great practice for beginners and experts. 











Practice Up Now for This Year’s Trophies 


Be among the first out to pepper the speedy clay pigeons. 


TRAPSHOOTING 


is bully year-round sport that offers an alluring challenge to your a:*1 and gun skill. 


Get a Hand Trap 


s. Throws all kinds of targets—folds up and goes ina 
bag. $4.00 at your dealer’s or sent postpaid anywhere in the United States on receipt of price. 
Write for Hand Trap Book No. 530 


E. I. DU PONT DE NEMOURS & COMPANY, Wilmington, Delaware 


When in Atlantic City visit the ‘*‘DU PONT STORE,”’ Pennsylvania Avenue and Boardwalk—see the big Du Pont Night Sign and 
try your skill at the Trapshooting School at the end of Young’s Million Dollar Pier, 


Get an “edge”’ on the other fellows 


And there’s 
un club. 

















1ONEW FEATURES the 
1916 Waterman Porto Sas. 


fly-wheel magneto, unlimited speed con- 
trol, automobile tyne carburetor, double 
capacity fuel tank, larger bearings, newly , 
designed Pp, etc., etc. 

The Waterman Porto has the perfect speed con- 
trol of an automobile. Simply shift lever to get 
any speed desired, forward Wonderful 

flexibility. You canstop your 

boat in half its length—dock 

without stopping yourengine. 

Troll at any speed with any 
type or size rey boat, 
an ese essentia 

will not be getting full value for 
















PATENTS 


WRITE for Free Hand Books on Patents, 
Trade Marks, etc.—or send sketch, descrip- 
tion or model of your invention—for free and confi- 
dential opinion regarding patentability. 


Oldest firm of patent attorneys — 71 years’ 
experience. PROMPT, SKILLFUL SERVICE 
—candid advice for the inventor. Patents ppoenonl 
through us receive free Special e in 


Woolworth Bidg., NEW YORK. 
























Make Your House Beautiful 


to look at—for your own sake and your neighbors’. 
The soft, rich, velvety colors of 


Cabot’s Creosote Stains 


perfect the beautiful house, redeem the commonplace house 
and make even the ugly house attractive—and they wear as, 
well as shiny paint, cost half as much and preserve the wood 
better. (‘Creosote is the best wood preservative known.’’) 
Don’t judge shingle stains by the crude, tawdry mixtures that 
fade and wash off. Cabot’s stains have been proved in every 
climate for thirty years and the colors are guaranteed. 


You can get Cabot’s Stains all over the couniry. Send 
for stained wood samples and name of nearest agent. 


SAMUEL CABOT, Inc., Manfg. Chemists, 16 Oliver Street, Boston, Mass. 








Stained with Cabot’s Creosote Steins 
Frank M. Tyler, Architect, Los Angeles 
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Don’t be content to plod along on asmall salary. Be independent. 
Go in the tire repairing business and make $60 or more a week. One man 
made $45 the first day he received his outfit. Others are making $254 
day and hundreds of wide-awake men are making $200 to $500 a month. 

No experience needed. We teach you how. Very little capital re- 
quired. But slight risk as every car owner in your town is a possible cus- 
tomer. Jobsare plentiful because tires blow out and puncture every day. 


ORALER Tire Repair Outfit $60 


| will do as much and as perfect work as the big $250 to $500 vulcanizing out- 
A fits. A boy can vulcanize perfectly with this simple machine. It’s the only 
a LL) vulcanizer that has Automatic Heat Control. It must vulcanize just right. It 
[Jf can’t undercure or overcurea tire. Requires no watching or regulating. You 
can learn to do expert tire vulcanizing in half an hour with the Shaler. 
**How To Open a Tire Repair- 
Write for Free Books; Be agp full enon a- 
tion. Write quick before some hustler gets ahead of you. 


C. A. SHALER CO., 2109 Fourth Street, Waupun, Wis. 














An Easy Way to Make Money ~— 














what's left—after a Maxim Silencer sets | RN 


















through with the usual loud distracting re- — work boats, cies ey Sn Sy Seve 
port of a rifle shot. You'll enjoy shooting Rg i ee iy Mae ge mer 
and practice 300 per cent. more with a {inboard type canoe motor in 1 and 2c Ninder sizes, 2cycle 





enginesin and 2 cylinder, 2'4 to 12 H.P. anda Ao pate 4 cyl 








ur copy today. 


Lockwood- Ash 


Motor Co 
1351 orton Ave, 
Jackson. Mich 


on your favorite cifle. Easily attached~cannot disfigure 
Eliminates nervousness, flinching, corrects faulty aim, makes 
a better marksman of you because the “Kick” is ail gone, 

Write us your dealer's name and ask for our book on the 
surprising expenences of users of this wonderful, useful con- 
tyivance. 

MAXIM SILENCER COMPANY 

91 Homestead Avenus HARTFORD, CONN 

















i inder 14H.P. sor pleasure boats, work boats, spee / 
\ G: 18), IN] The L-A. method is the safest 
way, of buying motor ur new 
‘ ine book telis the whole story ¢ “‘For every 
<j quotes surprisingly ££ \3 ao Purse and 
] ps prices. rite for = 
Nt e/a or, 









RUN” ..12.._ [Get thes67 Engine Bool 














AEROPLANES Models That Operate. $1.00 to $36.0 





MODEL MECCA NO 


The Constructional Toy with the Feqsemnnpeaae Parts—Buildg 


Get MECCANO-wise—at all Toy Departments. 





Send 2c. postage for complete 







prices and premium 


offers. WADING RIVER, N. Y. section. 


og ey RACER handbook of Models and Supplies If you want to buy something, sell something or ex- 
Do not fail to get our Wading River Mfg. Co. change something turn to page 23 of our advertising 






















PRO FIT Golf, vena Heating’ biti. Cycling 


Twin Screw 


Gold and Silver Sign Letters S. S. “BERMUDIAN”’ 


For store fronts, office windows and glass Sells ‘Twin - 
signs of all kinds. No experience neces- 


sary. Anyone can put them on and make S. S. “EVANGELINE’’ 


money right from the start. Under the American Flag 


$30.00 to $100.00 a Week! Tuesdays, Thursdays and Saturdays. 


ae acnemegger arse 





for Free Samples and full particulars. Thomas, St. Croix, St. Kitts, Antigua, Guadaloupe, 


° ° For full information apply to 
Metallic Letter Co., 400 No. Clark St., Chicago Quehes 2. S. Co., 32 | etn New York 











e 
You can sell to nearby trade or travel all ! WES i INDIES 
over the country. There is a big demand 


for window lettering in every town. Send New S. S. “GUIANA” and other steamers fortnightly for St. 
Dominica, 
Martinique, St. Lucia, Barbadoes and Demerara 


AGENTS 500% | | 10 BERMUDA 


Chartered by the Quebec Steamship Company. Sails alternate 


Thos. Cook & Son, 245 Broadway, New York. Or Any Ticket Agent 

















easy to paddle. 4000 canoes ready, $30 up. Easy to buy from dealer 
orfactory. Send for Catalog. 


Re ny CANOE CO., 1596 Mam Street, Oco Town, Mame,U. S. A. 












6 9? Canoeing in an ‘‘Old Town Canoe’”’ is pleasure, recreation and exercise os mn, 
Come Canoeing With Us allin one. It is a master canoein every detail—sturdy, durable and CE) fy 





































nate 


or St. 
ninica, 
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Wanted 


We want a Rider é We a 
Agent in every , (x: 
neighborhood to ride y i 


and colt the new 
“RANGER.” You 
can select as parti- 
cular style suited to 
your own needs. Boys 
and young men in all 
parts of the country 
areriding “Rangers” 

and taking orders 
from their friends. 
Our great output, 
perfected methods 
and machinery, en- 
able us to sell “‘qual- 


ity’ Bicycles at a 
prices below all a s. é 
competitors. ~ ntarenanmonts 0). 








**Motorbike*? Model—One of the 94. 





Your Choice of Ninety-Four (94) Styles, §:2".tsncti* sic torn 


in $17 color in our big new 1916 Cata- 


logue just off the press. There are eighty-three (83) others, also, at prices ranging from $11.75, $13.75, $15.75, up. 
There is a MEAD Bicycle for every rider, at prices made possible only by our FACTOR YF UIRECT SO ID oe sales plan. 


SEND NO MONE but write TODAY for the new 1916 Catalogue of “Ranger” Bicycles, Tires and Sundries at 


prices so low they will astonish you. 


Also, full particulars of our great new offer to deliver to 


you all charges prepaid your choice of any of the 94 kinds of “RANGER” Bicycles you may select, for ONE MONTH'S FREE 
TRIAL. 


This wonderful offer is absolutely genuine. 


TIRES, LAMPS, Built-u 


Wheels with Coaster-Brakes, Inner Tubes, Electric Lighting Outfits, all the 
newest ideas in Bicycle equipment and Sundries, as well as the Repair 
Parts and Combination Offers for refitting” your old Bicycle—all shown fully illustrated, at HALF USUAL PRI CES. 


. Our new Catalogueis 


the largest ever issued by any Bicycle concern. Evenif you do not need a new Bicycle now, or Repair Parts, Tires, etc., for your old Bicycle, 


you need this Catalogue to tell you the prices you should pay when you do buy. 


MEAD CYCLE ~— Dept. B-109 


. CHICAGO, ILLINOIS 





BIG MONEY SAVINGS FOR YOU 
Used and rebuilt motraees, single and tyine, $25. to 
$100. Used aw ane $5.00: . All 

guarante 





$ 
ad working order 
New yt and motoreycies at factory 
aT pemon. You save dealers’ penis one: 
(- cle and automobile tires too, $3.00. Com- 
1) rlete line of parts and supplies. Send for 
ogu 


ate 4 ‘ ca ie. 
Sy) Deangor Cycle Co.. ew &., N 








Convert Ton Bicycle i into ¢ a 
ergy cre BEST, MOSt RELI. 
ABLE. Best hillclimber. More STEFFEYS 
in use than all others. Stamp for circulars. 
Steffey Mfg. Co., Dep’t S., 5025 Brown Street, Phila., Pa. 


WANTED MEN! 


a) °75 T0300 




















Demand for capable automobile and tractor men far 
exceeds the supply. Our graduates secure good pay- 
ing postions as Salesmen, Demonstrators, Factory Test- 
ers, Garage Managers, Drivers and Tractor Experts. 


$50 Gourse FREE 


Only six weeks required to train you in this great 

school. Most complete instruction. Instructors 

all experts. Enroll now and receive $50 Course 

in Tractor and Lighting Engineering Free. 

Write today for our big Free Book and $50 
Free Seholarship Certificate. 

RAHE’S AUTOMOBILE TRAINING SCHOOL 

Largest Auto Training School 

In the World 
1086 Locust St., Kansas City, Mo. 














oat "Hlivow yom 





Youre Worn Tires. 
You Can Get 5000 Miles More Service 


out of them by “‘half-soling’* them with Dur- 
able Steel Studded Treads. European Motorists have 
been doing this for the past three years and getting 
from 10,000 to 15,000 miles from one set of tires. In 
eight pec nr hg over 30,000 American Motorists have fol- 

their example and are saving $50 te $200 a 
year in tire expense. ¢ 


Wi 
We Deliver Free Without a cont deposit 


y ex: and 
allow # to be the judge. Durable Treads double 
the life c our tires and are sold under a s 
speenantee $,000 miles without puncture 

Dplied in your own garage in thirty minutes. 


offered to motorists in new 
Special Di Discount — on first shipment 
MAIL TODAY_-SAVE THE DISCOUNT 
i. UW The Colorado Tire & Leather Co. 
649 Tread Bldg.. Denver, Oolo.; F49 Transportation | 
Bldg. +» Chicago; 720-496 Woolworth Bldg., New York , 


g Gentlemen:-Please send me without obligation, full a 
Wh kame information, sample, guarantee, etc. 





Wi hadre __ hE INE A: - 





My tire sizes are 
bie cScuseacas al 
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TYPEWRITER SENSATION 
| Free Trial 


Use asYou Pay 
Only $2.50 a 


month until the 
low total price of 
$48.80 is paid, 
and the ma- 
chine is yours. 


























Ae 


ae. 


This is absolutely the most generous type- 
writer offer ever made. Do not rent a ma- 


chine when you can pay $2.50 a month and 
own one. Think of it—Buying a $100.00 machine for 
$48.80. Cash price, $45.45. Never before has anything 
like this been attempted. 


“Viele LC, Smith 


Visible 


Perfect machines, Standard size, Keyboard of 
Standard Universal arrangement writing 84 
characters—universally used in teaching the touch 
system. The entire line of writing completely visible at 
all times, has the tabulator, the two color ribbon, with 
automatic reverse, the back spacer, ball bearing type 
bars, ball bearing carriage action, ball bearing shift 
action, in fact every late style feature and modern 
operating convenience. Comes to you with everything 
complete; tools, cover, operating book and instruc- 
tions, ribbon, practice paper—nothing extra to buy. 
You cannot imagine the perfection of this beautiful 
reconstructed typewriter until you have seenit. I have 
sold several thousand of these perfect latest style 
Model No. 2 machines at this bargain price and every 
one of these thousands of satisfied customers had this 
beautiful, strictly up to date machine on five days’ free 
trial before deciding to buy it. I will send it to you 
F. O. B. Chicago for five days’ free trial. It will sell 
itself, but if you are not satisfied that this is the great- 
est typewriter you ever saw, you can return it at my 
expense. You won't want to return it after you try 
it—you cannot equal this wonderful value anywhere. 


You Take No Risk—Put in Your 


When the typewriter arrives deposit 
Order Now with the express agent $8.80 and 
take the machine for five days’ trial. If you are convinced 
that it is the best typewriter you ever saw, keep it and send 
me $2.50 a month until our bargain price of $48.80 is paid. 
If you don’t want it, return it to the express agent, receive 
your $8.80 and return the machine to me. I will pay the 
return express charges. This machine is guaranteed just 
as if you paid $100.00 forit. Itisstandard. Over one hun- 
dred thousand people own and use these typewriters and 
think them the best ever manufactured. The supply at 
this price is very limited, the price will probably be 
raised when my next advertisement appears, so 
don’t delay. Fill in the coupon today—mail to me— 
the typewriter will be shipped promptly. There is no 
red tape. I employ no solicitors—no collectors—no chattel 
mortgage. It is simply understood that I retain title to the 
machine until the full $48.80 is paid. You cannot lose. Itis 
the greatest typewriter opportunity you will ever have. 
Do not send me one cent. Get the coupon in the 
mails today—sure. 


Harry A. Smith, 803, 231 N. Fifth Av., Chicago 


































H. A. Smith, 803, 231 N. Fifth Ave., Chicago, III. 
Ship me a No. 2 L. C. Smith F. O. B. Chicago, as described in : 
this advertisement. I will pay you the $40.00 balance of the 
SPECIAL $48.80 purchase price at the rate of $2.50 per month. : 
The title to remain in you until fully paid for. It is understood : 
that I have five days in which to examine and try the typewriter. : 
If I choose not to keep it I will carefully repack it and return it to 
the express agent. It is understood that you give the standard 
guarantee for one year. 


a oes ec vbee eEcsslskascearsenny 
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I Would Not Part 
with it for $10,000 


So writes an enthusiastic, grateful customer. 
“Worth its weight in gold,’ says another. In 
like manner testify over 100,000 people who 
have worn it. 


The Natural 
Body Brace 


For MEN and WOMEN. Develops 
erect, graceful figure, overcomes WEAK- 
—" and AILMENTS of Women and 

en. 







Brings womanly beauty and manly For 
strength, restful relief, ability to work Chil- 
and enjoy lite. dren 

Banishes All These Troubles also. 


Does away with the strain and pain of standing and walking. 
replaces and supports misplaced internal organs; reduces en: 
larged abdomen; straightens and strengthens the back; ~ 
rects stooping shoulders; develops lungs, chest and pect Rl. 
lieves backache and nervousness. Comfortable and eas ra 
wear. to 


Wear It 30 Days Free at Our Expense 


Write today for illustrated booklet, measurement blan 
and read our very liberal proposition. k, ete., 


HOWARD C. RASH, Pres. Natural Body Brace Co, 
241 Rash Building SALINA, KANSAS 








Statement of the Ownership, Management, Circulation, etc 
required by the Act of Congress of August 24, 1912, of Popular 
Science Monthly published monthly at New York, N. Y., for 
April 1, 1916. State of New York, County of Kings, ss. Before 
me, a notary public, in and for the State and county aforesaid 
personally appeared O. B. Capen, who, having been duly sworn 
according to law, deposes and says that he is the Business 
Manager of the Popular Science Monthly and that the following 
is, to the best of his knowledge and belief, a true statement of 
the ownership, management, etc., of the aforesaid publication 
for the date shown in the above caption, required by the Act 
of August 24, 1912, embodied in section 443. Postal Laws and 
Regulations printed on the reverse of this form, to wit: 

1. That the names and addresses of the publisher, editor 
managing editor and business managers are: Publisher, The 
Modern Publishing Company, Inc., 239 Fourth Avenue, New 
York, N. Y. Editor, Waldemar Kaempffert, 239 Fourth Avenue 
New York, N.Y. Managing Editor, Waldemar Kaempffert. 
239 Fourth Avenue, New York, N. Y. Business Manager, 
O. B. Capen, 239 Fourth Avenue, New York, N. Y. 2.—That 
the owners are: The Popular Science Publishing Company, 
Inc., 239 Fourth Avenue, New York, N. Y. Stockholders of 
Popular Science Publishing Company, Inc., Henry J. Fisher, 
22 William Street, New York, N. Y.; Oliver B. Capen, 239 
Fourth Avenue, New York, N. Y.; Robert Cade Wilson, 
683 Springfield Ave., Summit, N. J. 3.—That the known 
bondholders, mortgagees, and other security holders owning 
or holding 1 per cent or more of total amount of bonds, mort- 
gages, or other securities are: Importers and Traders National 
Bank, 247 Broadway, New York, N. Y.; Orland J. Ridenour, 
299 Broadway, New York, N. Y.; H. J. Fisher, 22 William 
Street, New York, N. Y.; J. McK. Cattell, Garrison, N. Y. 
4.—That the two paragraphs next above, giving the names of 
the owners, stockholders, and security holders, if any, contain 
not only the list of stockholders and security holders as they 
appear upon the books of the company, but also, in cases 
where the‘stockholder or security holder appears upon the books 
of the company as trustee or in any other fiduciary relation, 
the name of the person or corporation for whom such 
trustee is acting, is given; also that the said two paragraphs 
contain statements embracing affiant’s full knowledye and 
belief as to the circumstances and conditions under which 
stockholders and security holders who do not appear upon 
the books of the company as trustees, hold stock and 
securities in a capacity other than that of a bona fide owner; 
and this affiant has no reason to believe that any other person, 
association, or corporation has any interest direct or indirect 
in the said stock, bonds, or other securities than as so stated 
by him. 

(Signed) O. B. CAPEN, Business Manager. 

Sworn to and subscribed before me this 29th day of March 1916. 
(Signed) Davin WOLF, 

Notary Public for Kings County No. 71, Kings County 

Registers Office No. 6062. Certificate filed in New York 

County No. 90, New York County Registers Office No. 6164. 

(SEAL) My commission expires March 30, 1916. 
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GENUINE 









Small 
Sizes as 
Low as $6.25 


The biggest sen- 
sation in the history of the 
diamond business—Genuine Blue 
beenbs Eetees Cut Dismonas & 

Genuin: e astonishing price of only 
Perfect eas amend er carat. Small sizes as low as 
of fiery brilliancy,in 14k. 6.25. Same quality that middle- 
solid ld Tiffany style men-to-jeweler methods demand 
sotiealce ring. Guar- $150 per carat for! How do we do 
‘anteed $50 retail value it? By importing direct from Euro 

6 ean cutters ou e smal 

oo profit, you get the benefit of im- 
porter’s prices. 35 per cent less than 
the jeweler’s price— far less than the 
jeweler must pay even wholesale. Ar 
you get guaranteed blue white quality dia- 
monds from usnot orange-white or other 
nferior stones. J 


NO MONEY IN ADVANCE 


Select the diamond and mounting you want to 
see from our book and we’ ll send it to you with- 
out a cent in advance. A REAL FREE examina- 
tion. Send back the diamond or keep it 2s you, 
decide for yourself. No cost or risk to you. 
obligation to iY Our plan is your safe way 
to buy on: 


BANKABLE LEGAL 
Money-Back Guarantee 


The only bankable cash refund contract in 
the entire diamond business. Issued in 
writing with every diamond we sell, per- 
mits its return direct, or through any bank 
in America for instant cash refund! No /. 
delay or red tape. Full price guaranteed /' 
in exchange at any Color, carat 
weight and value legally certified. 


DIAMOND BOOK FREE 


Write for it today. A postal willdo. A 
wonderful diamond book. Profusely illus- 
trated. First to show 1916 styles. Helps 
ou to buy diamonds like an ex , 
Ieby all means. rite —NOW! 


BARNARD & CO. 


Dept. 688 S S. W. Corner 
Wabash & Monroe, Chicazo.U.S.A. 
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ned MERI ATIES 
‘ | RINGS-MEDALS-FOBS 


Any one or two colors Enamel 
Any letters or date 
Engraving on Rings Free 
CATALOGUE FREE 


J God WI 50° 
hd \ . K. GROUSE CO. 
a1 —_ 936 lerling c. & Attleboro, Mass. Box 108. 
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gear P rowds’ 
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STOP WISHING YOU HAD BOUGHT 
THAT STEEL STOCK 


if you did you would have made a fortune. 

Don’t let another good opportunity slip by, 

The Wise Man buys when few are buying and getsa bargain— 
he sells when many are buying—and makes a profit. 

To-day the great war has depressed real estate prices to the 
lowest possible point. Now is time to make that profitable in- 
vemmens. 

e@ tremendous wave of prosperity means a boom to Real 
Estate such as America has never geen, 
One dollar invested today may mean ten later on. 
An Extraordinary Offer—for a limited time only—Choice Build- 
Lots, in one of the healthest spots on Long Island, at $59.00 
each, $1.00 down and $1.00 per month. 

Write today for our illustrated Booklet No. 10, and learn all 
about the gigantic improvements now in progress on Long Island. 

Don’t delay until pwices have doubled then wish you had 

ht. Act today. 


‘LONG ISLAND SOUTH SHORE REALTY CO. 






_ The 
World’s 
Greatest 

Diamond 
Merchants 






Thin Model—Examination Free— 
Rock Bottom Price—8 Months to Pay 


DON'T buy a watch of any 
you first see this 












ou are 
st watch value you ever saw, 
kk before you pay acent if it isn’t 
superior to any €3 to $40 (watch ever 


No Security! No Red Tape 
We Gladly Trust You 


Write Today. 




















SEND COUPON OR POSTAL FOR 
Greatest WATCH, DIAMOND and 
JEWELRY BOOK Ever Published 


Let ussend this beautiful new 72-Page 
Book FREE Also request blank which en- 


ables you to order the watch described 
above or any other watc ring, diamond or other P LW. 
article of EXAMINATION. No SWEET 









Mon By ty - hing at Rock Bo’ 

ve! ng at Roc it. 
tom Prices direct to you. Xo DEALERS, NO 4 600, 
MIDDLEMEN. Get the beautiful things you 2and4 


want NOW—pay later, on such easy terms Maiden Lane 

that you don’t notice the cost. Mail 

or Postal now for great Watch offer, "~ New York City 
uest blank and 


Wi er, 

L. W. SWEET &CO. f end request bank.“ 
Dept. 47 Pe eee Tee 
Ad 


2-4 Maiden Lane 


New York City ales” s-<éx5. ware aie 





Presbyterian Building 


156 5th Avenue New York City 






Gipeni@mts . « 2 « tie ce © 
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oils, cleans, 
polishes, pre- 
vents rust. Lub- 
ricates sewing 
machines and all 
light machinery. Re- 
stores new look to time- 
worn furniture. Keeps 


bathroom fixtures bright. Makes the 
finest dustless duster in the world. 


3-in-One oil 


does scores of useful things which can’t be 
mentioned here. Sold by hardware, drug 

grocery, housefurnishing and ‘general 
stores: 1 oz. bottle, 10¢c; 80z. 25¢; 8 oz. 
(1-2 pt.), 50e. Also in Handy Oil Cans, 

$1-20z. 25e. If your dealer hasn’t 
these cans, we will send one by per- 
cel post. full of 3-in-One for 30c. 
FREE—Write for a generous 
free sample and the 3-in- 
One Dictionary. 


Three-in-One Oil Co. 
42 KCF, Broadway 
New York 
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LUBRICATES 


TYPEWRITERS 
BICYCLES 
GUNS 
SEWING MACHINES 
TALKING MACHINES 
RAZORS # STROPS 


g| THREE, iN ONE OW co 


No. 68 Carleton Generator 
7 Volts 7 Amperes (49 C. P.) 


solves the lighting problem. 


Steady light with or without storage batteries 
Special brackets for Ford, Saxon 
and Metz cars, but easily applicable 
to any car, cycle, boat or miniature 
stationary plant. Highest quality 
construction and moderate price: 
not to be confounded with cheap, 
permanent magnet generators. 
Also Automatic Cutouts, Storage 
Batteries, Governors and Am- 
meters. Descriptive Bulletin ex- 


lains. 
BPECIAL 12-Volt. 10-Ampere Gen- 
erators for boats or stationary work. 
Local demonstrating agents wanted 
jhe G 











where there are no dealers 


178 SUMMER, BOSTON 


arleton 
ompany 
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Do Your Own Plumbing 


4 NEW HARDI 
and Heating EASY —~ 
Get_our “‘Handy-Man” Free Book. Every home 
needs it. Shows new home improvements and 
everything in plumbing and heating supplies E:X- 
CLUSIVELY at wholesale prices—complete heating 
plants, bathroom outfits, sinks, pipe, fittings,water 
systems, lighting planta, ete. Any handy man can 


i our goods with this free book and free easy install- 
ing plans. 000 plants behindourguarantee.Writetoday. 


The Hardin-Lavin Co. <ozs2*s'43°%.<* Chicag 








BUILD YOUR OWN 


Grandfather’s Clock 


With Our Help ht 
We furnish blue prints, finishing YEN 


material and instructions. Buy the 
works, dial, weights and pendulum 
from us at surprisingly low prices. 
You make a fine profit building 
artistic clocks for your friends. 






Complete works, $5.00. 


Others with chimes at all prices. 
Ask for Attractive Free Offer. 


CLOCK COMPANY 
1663 Ruffner St., Philadelphia, Pa- 


WOULD YOU 


=o Show this standard high-grade 42 
2 key fully visible typewriter to your 
friendsand let them see whereinit 
excels any other $100 typewriter 
§% if by doing this and rendering other 
= 4 assistance, re come easily have 
one to keepas your own? Then by post 
Gi VEN YOU or letter to us simply say, ‘‘Mail Particalonn™ 
WOODSTOCK TYPEWRITER CO., Dept. E203, Chicago, I}, 















If You Want an Electrical Book and don’t knoy 
where to get it, write Book Department, Popular Sciences 
Monthly, 239 Fourth Avenue, New York City. 





Automatic Card Printing Is Everlastingly 
Big Paying Everywhere. 


Special offer for a short time only. 
OUR VERY LATEST IMPROVED 


AUTOMATIC CARD PRINTING PRESS 
$110, f.o. b. Chicago. 
Send for free booklet to-day. 


S. B. FEUERSTEIN & CO., 


Patentees and Manufacturers 


542 W. Jackson Blvd., Chicago. 














s Cards, circulars, book, paper. Press %, 

Yr ] n Larger $18. Rotary $60. Save money, 
Y arnt sor others, big profit. R.. Caste 
S53 rules sent, rite facto y for 
3 OUR iin of presses, YPE, cards, 
paper, samples. It will pay you well, 

w Date PRESS CO. Meriden,Connecticut: 










A AGENTS $60 WEEKLY 


; ; »fobinson Folding BathT ub. Bigseller. Costs 

—— little, no plumbing, little water. Weight 
oP, nds, folds into small roll. Full length bai 
a 3 ar better than tin tubs. Guaranteed 10 years. 





easily made, Write for free tub offer. 


BINET MFG, CO. 4191 Factories Bldg., Toledo, Oh 


SF UAL KNOWLEDGE 
A $2 BOOK FOR ONLY ¢] 


By Winfield Scott Hall, Ph.D. Noted Authority and 

Lecturer. PLAIN TRUTHS OF SEX LIFE that young 
men and young women, young wives and husbands, 
fathers, mothers, teachers and nurses should know. Sex 
facts hitherto misunderstood. Complete, 320 pages—il- 
lustrated. In plain wrapper; only $1, postage 10 cents extra. 


AMERICAN PUB. CO, 617 Winston Bldg., Philadelphia 


aday 
ROBINSON CA 
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World’s Master Piano-Builder 
Offers You as a Gift His 


New Evans Artrola 


F. O. Evans, the acknowledged master piano-builder, hasanew 
talking machine which he calls the Evans Artrola, an instru- 
ment of such superior excellence, such loveliness of tone, 
such richness of design and finish, and such mechanical 
F. 0. EVANS superiority that he has adopted a novelmethodof introduc- 
The master piano-builder ing it sothe public may quickly realize itssupreme quality. 


Thi 200 i The test of a musical instrument is hearing it and in order to effect 
S vans an immediate recognition for the Evans Artrola, Mr. Evansis going to 
give away alimited number of these wonderful instruments, worth$200 
—and well worth it—to one purchaser of‘an Evans Artist Model Player 


or Pianoin eachlocality. The only condition he makes is that youlet 
friends and neighbors hear this super-talking machine in your home. 























The Evans Artrola plays all records, having interchangeable saphire and steel 
needle reproducer. It has a score of modern improvements over old style machines, 
and is encased in the finest oak or mahogany cabinet money and skillcan produce. 


Music 











| Evans = 7 = 
PArtist Model Players i WMG 
and Pianos on 30-Day Free Trial spasm umn 


The Evans Artist Model Players and Pianos are thefinest instrumentsmade. They ©'@ Free 
embody all the wonderful revolutionary inventions of this piano-building genius. .O 
Every piano is sold op 30 DAYS FREE TRIAL. You have the piano for thirty days free to test & @ ‘OUPON 
its supreme qualities. Our factory-to-home plan of selling saves you money on allinstruments. * 


Not a Cent to Pay for One Month ,°f ‘tory & Clark Piano Co. 


If at the end of one month you agree with us thatthisis the finest piano © Dept.H-2,Chicago 
youeversaw or heard then you pay our small, convenient, easy-to-meet @ Please send me your offer fora FREE 
payments to SUIT YOUR CONVENIENCE. We give you FREE with © ARTROLA. It is understood that this 
each player or piano a stoolor bench, beautiful scarf, and 2-year .& ? request in no way binds me to purchase 
course of instruction in piano playing, besides the wonderful Evans ey one of your players or pianos, 

Artrola. Ask about our insurance plan. Send COUPON today. « y 4 
Delays may mean losing your chance to get an Evans Artrola ? Name 
as only one will be given free in each locality. Vv 


s 
STORY & CLARK PIANO Cco., Chicago, Ill. +0 Nc Ds ais concacconcencacicsnsceteateneCecaewanen 
Dept. H-2, F.O. EVANS, General Manager 
ot Postoffice 
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Eliminates ‘‘Ironing Day’’ Drudgery 


SIMPLEX ELECTRIC IRON 


CLEAN—CONVENIENT—CHEAP 


The Simplex Iron is cool yet hot, 
Sounds contradictory but it’s not, 
For you keep cool while the iron keeps hot. 


Specify “SIMPLEX” because it lasts 


longer; gives better service; doesn’t get 
out of order; and is so economical to use. 































Your Electric Light Co., or Dealer can supply it. 


Simplex Electric 
Heating Co. 


CAMBRIDGE, 
MASS. 














ee 


More Light, Better Light 


A bright, white stream of brilliant light al- 
ways at your scrvicc is mighty convenient at 
all times. You are sure to find use a 
hundred times a day for 


Flashlights 


Panama-Pacific 
Exposition 





FRANCO FLASHLIGHTS with FRANCO Radio 
Batteries are made in hundreds of different styles. You 
are sure to find one you like at a reasonable price, too. 
Write for name of nearest dealer and catalog No. 15, 


Interstate 
Electric 
Novelty 

Company 


104-114 
South 4th St. 
BROOKLYN 


stereweressetre = 


ee A 





Ten Days’ Free 


Trial Without one cent 


advance pa: 
_. we will ship you hac 


Late Model 


UNDERWOOD 
TYPEWRITER 


equipped with the late improvements, 2-color ribbon, back 
spacer and tabulator. After you have tried the ma- 
chine you pay your express agent our cash price of $43.85 
(less than one-half the manufacturer’s price) or we can arrange 
an easy payment plan for you. 
All our machines are guaranteed for five years, 

The quantity is limited, so write today 

METRO. TYPEWRITER CO., 76 Front St., B’klyn., N.Y 


Flere’s Health, 


™ and Power, Vim and Vigor 


Do you want them? Strength that is more 
than mere muscular strength. The strength 
health, power and vigor of youth are now within your 
reach through the White Cross Electric Vibrator, Be 
strong—be healthy—enjoy things the way you 

to. Write and learn what vibration will do for you. 


\ The White Cross Electric Vibrator 


With this machine in your home you can give yourself 
the same treatments for which specialists receive $3 te 
$5. Can be connected up as easily as an electric lamp. 
Or if your home is not wired for electricity, it will run 
perfectly on its own batteries. See it—try it, 
Write Today For Our Big FREE BOOK 

Just your name and address on a letter or post card is enough. We 
will send you, absolutely free and prepaid, our new book ‘‘Health 
and Beauty ’’ tells you all about vibration and about our special 
offer. Write today 


LINDSTROM-SMITH CO., Dept. A-140, 1100 S. Wabash Ave., Chicago 



































Study at Home —Get Your Degree By MAIL 


Become a lawyer and bigsuccess awaits you. Legally trained men 
win high positions in business and public life. Greater opportuni- 
ties now than ever before. Be independent—be a 1 


$3,000 to $10,000 Annually 


We guide you step by step. You can train at home during spare 
time. We prepare you to pass bar examination in any state, Money 
refunded according to our Guarantee Bond if dissatisfied. 

of LL.B. conferred. Thc ds of ful students en i 













Low cost—easy terms. Big Law Library and modern course in 
Public Speaking free if you enroll now. Get our valuable 120 
‘Law Guide”’ and ‘‘Evidence’’ books free. Send for them—N v. 
LaSALLE EXTENSION UNIVERSITY, Dept. 683 F Chicago, t 


TYPEWRHERS. Spices 
PRICES 
Our entire stock of latest models is offered 
at special prices for the summer ov/y. 
Factory Rebuilt Typewriters 
All trademarked, and guaranteed for one 
ear, Buy zow and save as much as $75. 
ranch stores in leading cities. 
Write for Catalog and Summer Price-List 


American Writing Machine Co., Inc., 345 Broadway, N. Y. ~~ 


SELF-CONSCIOUSNESS 


Are you timid? Do you lose your nerve and become confused 
easily? Do you lack confidence, courage, aggressiveness, faith ia 
— own ability? These faults area big handicap in social o 

usiness affairs. My Illustrated Treatise tells you how they may 
be overcome. It’s FREE! Write for it today. 


M. DeBETTS, Sta. 90, Jackson, Mich. 
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Diamonds‘50 
a OnCredit AMonth 


Rock Bottom Prices 
Easy Credit Terms 


Our import prices ‘‘di- 
rect from the mines to 
you” cut out t all the 
wholesaler’s and_re- 
tailer’s profits. You 
get the benefit of this 
along with our 
fang credit terms— 
eight months to pay 
—and you wear the 
Diamond while paying 
for it. Our :arge cata- 
logis free, write for it. 








“DIAMONDS | 
WIN HEARTS” 


FREE eee 


You don’t pay one cent until you 
see and examine any article you desire 
right in your own hands. If you like it pay for it 
on our easy credit plan. If not entirely satisfied 
return at our expense. 


GET OUR GREAT 116 PAGE 
CATALOG. It contains over 2,000 
beautiful illustrations of Diamonds, 
Watches, Solid Gold Jewelry, Silverware, 
Novelties, etc.—all the latest and most ups 

ate designs at our importer’s bargain prices 
—and easy terms of payment. Oe nd for catalog 
today before you forget. IT IS FREE. 





The National Credit Jewelers 
[OF TIS Dept. A872 108 N. State St St., ~» Chicago, Il. 


BROS & CO. i858 


Storesin: Chicago Pittsburg! 








A —" 
Jersey 





Be the First in Your Club 


School, City or Town, to wear this pure, 
all wool sweater, double coilar and cuffs. 
Your choice in colors. This jersey was 
selected by 10,000 of my customers for 
last season. Your chum will recom- 
mend it. My 1916 illustrated catalogue 
is now ready. Write me and learn my 
offer for your club’s order. Popular 
Prices. Best Grade Sporting Goods— 
Baseball, Basketball, Tennis, Golf, etc. 
ITE ME NOW 


JACK SHANNON CO., Dept. 50, 54 E. Monroe St., Chicago 





BUY PLUMBING ana HEATING SUPPLIES 


Don’t pay retail prices. Full stock on hand 
for prompt shipmen.. _ Send for Sree catalog, 





















Dr. Harnden 
Says About the 


1916 Acousticon 


R. Sayor Harnden, M.D., writes us—‘“‘The 1916 ACOUSTICON 
recently received is so perfect as to be almost a new invention. 
My use of various models for years has shown me that the relief 
and joy of those who talk with the deaf is perhaps the strongest 
evidence of the value of your marvelous instrument.’ 

The unstinted preiee of 250,000 satisfied customers oP many 
letters like the above from eminent partes lead us to urge 
you and every deaf person, entirely at our risk, without a penny 
of expense, to give the 1916 ACOUSTI CON a thorough trial in 
iN own home, absolutely and entirely 


om FR E E Exnonee | 


All you need to do is to write saying that you are deaf and 
will try the ACOUSTICON. The trial will not cost you one 
cent, for we even bay delivery charges. 

WARNING! foensks af therane tial aciee mene some 

deat ut until you have tried it. joney for any instrument for ‘the 

ACOUSTICON has improvements and patented fea- 

tures Swe cannot be duplicated, so no matter w ou_have 

tried in the past, send for your free trial of the — 7 aca 
y and convince yourse:f—you alone to decide. 


GENERAL ACOUSTIC CS., 1346 Candler Bldy., lew York 
Toronto, Ont. Office, Roval Bank Bidg. = 

























































The Divine Red Devil Water Motor built with bucket- 
wheels like big water wheels — easy to install, has nothing 
to get out of order and does work at very low cost. 

4 in. Motor Complete, $3. Including Emery, Buff- 
ing Wheel and Pulley for household use. With 
pulley for sewing-machine only $2.50. 
. 6 in. Motor with Pulley, $5. For Me- 
m chanics, Tradesmen, Doctors and Dentists and 
s the Home. Will run washing machine easy. 
Guaranteed to give satisfaction or money 

back. Order direct NOW or ask for A o\. 
descriptive Booklet FREE. Give ’ 
size of pipe and water pressure, 
and work to be done. 


DIVINE WATER MOTOR CO. 






















WRITER 


S! WE WANT YOUR IDEAS 
for photoplays and stories. 





Big profits paid 
for particulars. 








criticise them FREE, and sell on commission. 


Manuscript Sales Company, = a a wed 


Submit in any form. We'll 


by producers. Write us today 





Menths To Pay 
ear a 

Pure, Blue-white Diamond 
while paying for it on our easy terms of 
20% DOWN - 10%A MONTH 
No security required. Goods sent 

prepaid, subject to meaner: Binding Guarantee with each Diamond covering 
sop and value and providing tor exchange at full purchase price. 1O% DISCOUNT for 

Write today for FREE. CATALOG No. 32 containing 4000 Piunaseoke of Diamonds, 


Anoy honest person given credit. 





Watches. Jewelry. Siiverware, etc 


BERGMAN 


, ; colden Gem 


PORTABLE 













Mostly aia through 
recommendation 
For Personal Desk or 
General Office 
Itchecks mental calculations 
Buy through your stationer 
Write for10-dayTrial Offer 
P. E. Gancher, A. A. M. Cos 
148 Duane St., New York 





Transactions confidential, 


ras 37-33 MAIDEN WANTS 
NEW YORK CITY. 
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Inquiries from Manufacturers and Other Buyers of Patents 
Who Are Looking for Good Ideas 


Protected by Owen Patents 


Are constantly being received. Hundreds 
of ideas are wanted—a market exists for 
them today. YOURS may be one of them. 
Send for my free books and see for yourself 
=read the requests for inventions pro- 
tected by me. Many are simple. You 
can help supply this demand. 


As soon as my clients’ rights are protected I aid in 
every practicable way, without charge, tO sell. Their 
applications are advertised free—their patents are called 
to the attention of the proper prospective buyers— 
every necessary thingisdone. Get my booklets and see. 


THESE ARE FREE 


You will incur no obligation by writing me. A simple 
request will bring them to you—the finest, most reliable 
and instructive patent books published. A postal will do. 


66 99 ___a 72 page guide book, tells how 
Successful Patents to proceed; describes my advan- 


tageous business methods; gives references, testimonials, etc. 


73 : 99___ gives hundreds of hints of inventions 
Stepping f Stones wanted; articles from interviews of 
noted authorities; tells the truth about prizes for inventions. 


66 san 2—— tells you how to sell; why some 
Patent Promotion inventors fail; discusses the value 


of your idea; how I aid my clients; manufacturing aids fur- 
nished you; recent successful patents, etc. 

You will also sent from time to time, as new inventions 
are wanted, full information concerning them. Only in this 
way can you keep up to date. 

H a ___ Advice costs nothing. 
Write for These To day All communications 
confidential. Your work will receive my personal supervision 

t, my fees are no higher than others. 
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| NUTS FOR YOU TO CRACK 


Invent something for which A DE- 
MAND EXISTS—for which there is A 


WAITING MARKET. Here are ab- 
stracts from a few recent requests— 
hundreds are published in full in my 
literature. Can you invent any of 
these? Watch this list each month. 


‘*Patents on either elevator controllers or 
safety devices for elevators’’ are desired 
by a big manufacturer in this field. 


The U. S. Navy Department is always 
interested in machines for peeling potatoes 
and a letter to me on this subject states 
that ‘‘the Bureau will welcome any ime 
provements in the design of these machines 
and will give due consideration to such 
plans, covering improvements in design, as 
may be submitted.” 


I have dozens of inquiries from manu- 
facturers and others who want patents on 
small articles that can be sold by mail or 
handled by canvassing agents and other 
inquiries are constantly coming to hand. 


A large company is making every effort 
to find a machine that will sharpen at least 
six safety razor blades at one time. 


Being unable any longer to import toys 
from Germany, we must now rely on our- 
selves, and improvements in toys are in 
great demand. Several concerns have 
asked for mechanical toys, or electrically 
driven toys, and another wants some “‘im- 
provement on sleds or coaster wagons.” 





Results Speak Loudest—But Here Are Some References 


Columbia National Bank, 
Washington, D. G 
National Locktile Co., 
Washington, D. C. 
The Carnahan Press, 


Washin, ; 
Lightning Gun & Cycle Works, 
- Oklahoma City, Okla. 


National Rack Co., 
61 Hanover St., 
Boston, Mass. 
fhe OC. J, Loftus Co., 
13 Spring Common, 
Youngstown, Ohio 
Whitehead Hosiery Mills, 
Burlington, N, C, 
Dickinson Mfg. Co., 
Des Moines, Iowa, 


A LARGE NUMBER OF OTHERS IN MY BOOKLETS. ~ 


RICHARD B OWEN, wasuincton,p.c. { 


Inventors submitting their inventions te me are protected in a tangible manner until their applications are filed. 








SPECIAL FREE REPORT 
Send sketch or model of your 


invention for free report on 
patentability, practicability, 
etc. 
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Trade Marks and 
Pat e nt S Copyrights Secured 














ERE Se ORS 
Special Offer—Free Opinion as to Patentability 


Send us a model or sketch and description of your invention, and we will 
give a free opinion as to the patentability of the vention. If we report 
the invention patentable, we will furnish a certificate of patentability. 


This Certificate of Patentability will protect the inventor and serve as proof 
of the invention until the case can be filed in the U.S. Patent Office. 


Obtaining Assistance for Inventors | 
Our certificate is of great assistance to inventors | 
who require financial aid to obtain patents. i 


Our Five Books Mailed Free 
(SEE COUPON BELOW) 
to any address. Send for these books—the finest 
publications ever issued for free distribution. 
How to Obtain a Patent 
Our illustrated eighty-page Guide Book is a book of 
reference for inventors, and contains 100 mechanical 
movements illustrated and described. 


Money in Patents 


Tells how to invent for profit, and gives history of 
successful inventions. 
What to Invent 
Contains a valuable LIST OF INVENTIONS 
WANTED and suggestions concerning profitable 
fields of invention; also information regarding prizes 
offered for inventions, among which is 


Prize of One Million Dollars 


offered for one invention, and $10,000 for others. 


Patents That Pay 
Contains letters from our clients who have built up 
profitable enterprises founded upon patents procured 
by us; also endorsements from prominent inventors, 
manufacturers, Senators,Congressmen,Governors,etc, 
We Advertise Our Clients’ 
Inventions Free 
In a list of Sunday newspapers with two million 
circulation, in manufacturers’ journals and in the 
World’s Progress. Sample Copy Free. We save you 
time and money in securing patents. After the patent 
is granted we assist you TO SELL YOUR PATENT. 


Foreign Patents 


WE HAVE DIRECT AGENCIES IN ALL THE 

eet one : cea table and secure ; Ss 
S in the shortest possible TIME VICTOR BUILDING 

and at the LOWEST COST. Write for our Illustrated Our new $200,000 building opposite U. S. Patent Office 
Guide Book on Foreign Patents,sent free to any address, SPECIALLY ERECTED by us for OUR own use 


WANTED NEW IDEAS 


Send for LIST OF PATENT BUYERS who consult us when purchasing patents. Con- 
tains requests from MANUFACTURERS,: MAIL QRDER HOUSES and PROMOTER 

for patents secured by us, and suggestions as to New Ideas they wish te purchase. 
We invite manufacturers and promoters to address our Sales Department regard- 
ing the purchase or leasing of a number of meritorious patents secured by us. 


REFERENCES 


Second National Bank, Washington, D._C.3 Union Savings Bank, Washington, D. C.;. Chamber of Commerce, Washington, D. C.; 
Pitner Gasoiine Lighting Co., Chicago, Ill.: R. G. Dun & Co., Washington, D.C.; Smethport Glass Co., Smethport, Pa.; ‘The Melvin 
Gauge and Signal Co., Scranton, Pa.; M. Winter Lumber Co., Sheboygan, Wis.; National Savings and Trust Co., Washington, D.C, 



































FREE COUPON! 
VICTOR J. EVANS & CO., Patent Attorneys 


NEW YORK OFFICES: 189-191 Broadway PHILADELPHIA OFFICES: 1429 Chestnut St. 


Main Offices: 760 9th St., N. W., WASHINGTON, D. C. 


GENTLEMEN: Please send me FREE OF CHARGE your FIVE Books as described above. 





MMT a inssssCitecccesscecsios 


Cee eeeerrnnceccnccesecesesessccsces eeeeees ADDRESS... cccccccccccccccccccccccsccccccceecsceesesscessceeeesseesee oe 
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274 OURAY BLDG. WASHINGTON, D. C, 


Don't Lose Your Rights 


We publish forms called “Evidence of Con ion” by 
which you can establish your rights before sending the 
$ invention toanyone. It is your best protection. We issue 
up-to-date bulletins of improvements wanted; aid inven- 
tors to promote their rights; render reliable opinions free 
of charge and secure valuable patents and trade marks on 
reasonable terms. Personal service assured by our Service 























Guarantee Contract. References: 2nd National Bank, 
Washington, The John P. Roth Packing Co., Cincinnati. 


SIMPLY MAIL COUPON 





4101 Warder Building, - 


We manufacture Special Machinery, Pp 

Metal Specialties of all kinds, Electric Arteta 
Hardware, Contract Manufacturing, = 
ment, Sample Work. 


INVENTORS!.2.2:2 


r Devel 
You get the advantase 


of our splendid equipment, up-to-date m 
and wide experience. We Do It All, Toots 
Dies, Stampings, Lathe, Screw Machine 





Work, Milling Machine Work, Metal Spinni 
Metal Drawings, Castings, Plating of all king 
Japanning, Tinning, Galvanizing. Wood ; 


Enameling, r t 
Metal Patterns, Drafting, Designing, Blue-print Work. Send 


sample for expert advice. Our 25c Book Free, containin 
tables and valuable information. Write for it today. Addres 


THE EAGLE MFG. CO., 1637 Blue Rock St., Cincinnati, 9, 


PATENTS ‘ei 


Send sketch or model for free search of Patent Office records 
and Certificate of Patentability, which establishes proof of 
Your Invention until application is filed. Manufacturers writin 
us for New Ideas, valuable book. Advice and list of Patent 


Buyers FREE. 
WATERS & CO., 


WASHINGTON, D. ¢, 











Wtite for a Copy of our Classified Rate Card. It gives 
full particulars about Classified Advertising in this mag- 
azine, and contains a complete list of headings which 
are arranged to cover thoroughly the numerous subjects 
that may be advertised effectively in this section. Popy. 
lar Science Monthly, 239 Fourth Avenue, New York City, 











LANCASTER & ALLWINE,. 274 Ouray Bidg., Washington, D.C. 


Send me free, book ‘* Inventions—Patenting and Promoting,’’ Bulletins 
of Improvements Wanted and blank form, “* Evidence of Conception,’’ 


wee eee eee eres reese rereeseeeeesseseeeseseeeesere 
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Well-known patents worth many hundreds of 
thousands of dollars, obtained through us and 
sold or licensed to well-known manufacturers, 
including some of the largest corporations in the 
world, are evidence that we obtain for Inventors 


uauracronens > UY 


Particulars, and book of greatest real interest and value 
to inventors—a book that may prove worth a very large 
sum of money to you if you read it before you apply for a 
patent—will be mailed free on request. 

Lowest fees for best service is the basis of our terms. 
Submit your invention and we shall promptly and without 
charge render you reliable opinion as to patentability and 
quote you cost of patenting. 


R. S. & A. B. LACEY, Patent Lawyers 
Established 1869 740 Barrister Bldg., Washington, D.C. 




















ATENTS S°2053Y BOOK pace "aes 
Send data (model) for Search. FREE our ¢ 
E. E. VROOMAN & CO., 858 F St., Wash., D.C. 













AZENT YOUR IDEAS 3220 


for certain inventions. Book “How 
to Obtain a Patent’’ and ‘‘What to In- 
vent’’ sent free. Send rough sketch for free 
report as to patentability. Manufacturers con- 
stantly writing us for patents we have obtained, 
Patents acvertised for sale at our expense. 


CHANDLEE & CHANDLEE, Patent Attorneys 
Est. 20 Years. 808 F. Street, Washington, D. C. 














FORTUNES are LOST in PATENTS which do not 
PROTECT the INVENTION 


NORMAN T. WHITAKER, Patent Lawyer 


ATTORNEY-AT-LAW AND MECHANICAL ENGINEER 
FORMER ASSISTANT EXAMINER U. S. PATENT OFFICE 
Suite 22, Legal Building (Opposite U. S. Patent Office), 
Washington, D. C. 

Advice Free 


a Competent Service 
Inquiries Solicited Prompt Attention 


















PATENT 








Latest and 
Most Complete 
Patent Book 
Ever Published 
for Free Dis- 

tribution 
WRITE FOR IT 


you sell your patent. 











Compare My SERVICE and TERMS with Those of 
Any First Class Attorney 


Send Sketch, Photograph, or Model of your invention for an ACTUAL SEARCH 
of the Records of the Patent Office and report as to patentability—FREE. 
I give every detail of every case my closest personal attention and do not 
entrust your interests to assistants. 
Terms 
tells what inventors should know before they apply for a patent. 


GEORGE P. KIMMEL, fi'iwine aus Washington, D.C. 





SECURED OR 
FEE RETURNED 


Impartial advice on your ideas. 
moderate. 


I help 
My 90-page book (1916 Edition) 
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Wo BAU ECK © Meet ROL Crs IN) 


Inventors! Send for these Remarkable FREE BOOKS, Today 


‘¢ Inventions Needed ”’ 


This book lays before you a description of the active and profitable 
field of invention. It tells you the inventions the world needs today, 
the devices manufacturers are seeking for their business, the ideas 
for which the public will pay big money. 


‘¢How to Get Your Patent” 


This book is a guide to the inventor. If you have invented some- 
thing and desire to learn what it will cost you to get your patent 
and what you must do to find your market, read this book. 


‘‘Special Bulletin of Patent Buyers”’ 


This bulletin contains letters from men who are seeking to pur- 
chase patents. We act as intermediary without one cent of charge, 
between the man who invents and the man who invests. 
Send Model or Sketch and description of your invention 
for Free Opinion as to patentability 


RANDOLPH & CO. 
130 F St., N. W., Washington, D.C. 


rm 
2 
Ey 
| Gentlemen: Please send m2 without obligation on 
| 
| 
| 
5 
5 


Rejected and Difficult 
Cases are Our 
Specialty 


RANDOLPH & CO. 


130 F St.,N.W., Washington, D.C. 


my part, the books indicated on margin of this 
coupon. (Write on margin of coupon, names of 
books desired.) 





























iT cies castle mento 82 tyme aeateeeonenerE RS 
PATENT YOUR INVENTION oi ae 
Formerly Member_ Ex- 
; ‘ ae Pcient Onion. 
Send sketch for free export search and report as to patent- paten: ce. 
ability. Books on inventions and patents, and book of refer- | 4 PATENT LAWYER 
ences from congressmen, manufacturers, bankersand inventors | _ McGill Bldg., 
sent free. WASHINGTON, 2 Oo 
JOHN S. DUFFIE & CO. Patents, Trade Marks, Copyrights, Patent Litigation 
608 F St., N. W., Washington, D. C. Pamphlet of Instructions Sent Upon Request 
we es 
PATEN T S|j| Protective Patents— 
Trade Marks Copyrights procured promptly. Strictly professional ser- 
Difficult and rejected cases spécially solicited. No misleading in- vice. No fee refund, no certificate guarantee 
SiRGiis, “Werudentet Geennenh, annmieanions cartes. Woe no so-called prize or free search schemes used in 
for terms—Book free. Address our business, Inventor’s 104 page Blue Book on 
E. G. SIGGERS Patents sent on request. ROBB & ROBB, 240- 
Patent Lawyer 244 Southern Building, Washington,D. C. 
Box 1, N. U. Building, Washinégten, D. C. 



































PATENT § THAT PROTEGT and PAY 


Send for FREE BOOKS. 


Advice Free. Terms reasonable. Highest references. Best results. 
Send sketch or model for FREE examination and opinion. 


BONDED and recommended Patent Lawyer in the Rand-McNally Directory of Bankers and Attorneys, published 
by Rand-McNally & Co., Chicago, Ill. Recommended Patent Attorney in the Bankers Register and specia 
list of selected lawyers published by the Credit Company, Pontiac Building, Chicago, Sharp & Alleman's 
Directory of Lawyers and Bankers, published at Philadelphia, Martindale’s American Legal Directory 
of New York City, and the Con. P. Curran Directory of Bankers and Lawyers, published at St. Louis 


ALL BUSINESS GIVEN PROMPT AND PROPER ATTENTION 


A large list of strong recommendations furnished free 


WATSON E. COLEMAN, Patent Lawyer, 624 F St., Washington, D. C. 
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Two People Shouting 


the same words in the same tone of 
voice can make the sound carry further 
than if both shouted in different tones. 


In the same way, wireless receivers have a greatly 
increased range if both of them are exactly matched 
intone. You have less trouble getting ‘in tune” 
with the sender and you get the signals much 
clearer. The long distance records made under | 
these conditions are surprising. That is the way Hit 
Brandes Wireless Head Sets are made—both re- Hit 
ceivers closely matched. In addition they are WHT 
easily adjustable, and yet so rigid when once I 
adjusted to your comfort, that they never slip l 
nor irritate. 





There are types of Brandes Receivers for different 
purposes. 
Catalog R. 
mation that will help you get better results. 
4c in stamps today. 


Learn about them by sending for our 
It also contains valuable radio = 
en 








C. BRANDES, | | 

Inc. MH 

Wireless Receiver | Hi 

Specialists Ui 
Room 813 

32 Union Square 

New York, N. Y. 


BRANDES_ 


Wireless Head Sets | | 


| 


Conyllle &ticlriicakh Laboratory 
® Here’s a Great Outfit—THE ELECTRO-SET ¢ 00 


35 pieces of electrical parts for performing countless 
fascinating experiments. Make electric batteries, Scdemeeaaina 
magnets. svarks, compasses, electro- epost 
scopes! Take magnetic pictures! Learn PAID 
electrical things! The Electro-Set contains every- 
thing needed. All packed in neat boxes. Full in- 
structions included. Every boy wants one. Send 
$1.00 today. Send 4c for big catalog 
The Electro-Set Co., 1874 E. 6th St.. Dept. 818 Cleveland, 0. 


CONDENSERS 


Use our condensers for efficiency. Rotary Variable, 43 plates 
$3.75 Fixed Condenser .003 M. F. $1.00 Jr. Condenser $0.50. 
Satisfaction Guaranteed. Send for bulletin. 


‘A. W. BOWMAN & CO., 18 Devonshire St Boston, Mass. 


TyJIUST 
=<] PERFECTED! 


Cc lete 
A Wireless Station 3] 0:12 


With 1,000 Ohm, 
Double Pole 
a 

i —#) eadban 
‘® and 3 Ft. 

§ Cord, 


$11.65 












































This station includes our 
1,200 Meter Loose Coupler, 1% in. spark 
coil and a 4 capacity inductance that with a fair capacity aerial will catch 
waves close to 4,000 meters and will receive between 3,000 and 4,000 miles. 
Sending range, 12 to 20 miles. 

WIRELESS STATIONS FROM $1.95 UP 
Send stamp for our large catalog ‘‘G’’ of remarkable values 


THE HANDEL ELECTRIC CO., 59 & 61 Park P1., N. Y. 








To Run Electrical Toys; 
Models; Xmas Tree 


Illumination, Etc. 


OR every purpose requiring a 

low voltage, you will be sur- 
prised with the efficiency, the 
compactness, the mechanical 
perfection of design of 


VIKING 


Toy Transformers 


Write for our new BULLETIN NO. 5, 
which gives more valuable detailed informa- 
tion about toy transformers than was ever 
before published. Answers every question you 
want to ask. FREE. Send postcard TODAY 


Viking Elec. Co., 150 Chambers St.,N.Y. 




















Please note our new address 








WHAT'S THAT? 


You say your outfit is too clumsy to 
take on your hikes? Well, why not 
get an Esankay Pocket Wireless, 
they only weigh ten ounces and fit 
into your pocket? Price $3.00, with- 
out receiver and cord $2.50, 10c 
extra by parcel post. Send 2c stamp 
tor circulars T 1 and 2. 


5. & K. ELECTRIC & MFG. CO., 104 Second Place, Brooklyn, N.Y. 


HOME, FARM Taras STORE, and TOWN LIGHT! 
ELECTRIC points. 315.00 Rectifier char arges Storage Batteries 
from Lamp Socket, Lighting xo ur Bato’ Electrically for 0} iT an Books; 
mops; Dynamos; Engines; Belts; | pee and ag Batteries 

Sew ng. Machine, Fan and Fowe er ones mie Railways, Hunt ting, c, carrage, 
Bike, Fish and Auto Lights; Telepho: ; Massag ea nd Ozo jachines. 
MOTION HICTORE THEATRE TRAVELING AND. PERMANENT 

EQUIPMENTS, Big Profits. 10c. an hour lights theatre 
and M. P. Machine. Cat. 3eents. OHIO ELECTRIC WORKS, CLEVELAND, OHIO 














Selling and Installing Swartz Electric 
Home Lighting and Power Plants 


Yes sir, you can do it! Every farmer wants elec- 
tric lights, but prices have been too high. My 

Little Wonder’ plant brings price down to 
about half, so everybody can afford it. Note 


picture below—engine and generator in one unit. 
25 brilliant Tungsten lights, or current for churo 
washer, toaster, fan, etc. First plant you in- 


stall wili sell scores of others. Farmers have 
got the money. Be the first to enter this big, 
new, growing business in your popene. 
Write today for folder * 
IraT. Swartz, Pres, SWARTZ ELECTRIC co. 
Speedway, Indianapolis, Ind. 
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Genuine De Forest 


Tubular Audion 


“There Is Oniy One Audion—The De Forest”’ 








Now Sold to 
Any Amateur 


Price 


$5.50 


Adapter 
40 Cents 














The Genuine De Forest Audion is 
the most sensitive detector in exis- 
tence. (Bulletin U. S. Bureau of 
Standards, Vol. 6, No. 4, P. 540.) 


All the best stations use the Audion. 


Insist on the Genuine De Forest Audion 


Send for Bulletin D16 


De ForesT Rapio Tei. & TEL. Co. 
New York, N. Y. 


101 Park Avenue 








CLEAR AS A BELL 


Get the Faint Signals by using a genuine 
HOLTZER-CABOT RADIO RECEIVER, the 


most sensitive wireless receiver made. 


Satisfaction Guaranteed 
or Money Refunded 






SEND FOR 
BOOKLET 
20E3 
TO-DAY 


Me Al 
THE HOLTZER-CABOT ELEC. CO. 


BOSTON, MASS. and CHICAGO, ILLS. 











MURDOCK 
WIRELESS RECEIVERS 


SPECIAL NO. 55 





2000 ohm complete double set, $4.00 | 
3000 ohm complete double set, $5.00» 


THE BEST BUY FOR YOU 


You save from $3 to $5, and get a pair of 
‘phones which will give as sensitive service as 
you want, and a more dependable service than 
you can buy even if you pay ten times as much. 

We claim, without fear of successful contra- 
diction, that these phones are the best-looking, 
best-acting and best-lasting receivers that you 
can buy anywhere at prices so low. 

We guarantee that they are real wireless 
*phones, with double poles, genuine copper 
wire windings of full resistance, fitted with ex- 
cellent cord and comfortable, well-made head- 
band. 

We guarantee that your money will be re- 
turned without question, if you decide, after 
fourteen days’ trial, that you can afford to 
get along without them. 

N.B. The salesof MURDOCK SPECIALS 
since their introduction a year ago indicate 
a growing popularity, which, we believe, will 
soon make them the most widely used receiv- 
ers in the United States. 


DELIVERIES 


In view of the unusual conditions in the material 
markets, the question of unavoidable delay in delivery 
of goods to purchasers has become acute with most 
manufacturers. Up to the present, we have succeeded 
in supplying instruments of our manufacture with the 
promptness which has been our usual custom. We in- 
tend, in the future, as far as may be humanly possible, to 
maintain the prompt MURDOCK SERVICE which has 
been repeatedly commended by our customers in the past. 


Our catalog is free. Ask for a copy. 


WM. J. MURDOCK CO. 


40 CARTER STREET 
CHELSEA, MASS. 
221 Second St., San Francisco, Cal. 
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Safety First— 
(2) o 





No. 8804, Crystal flsider 
With Dark Porcelain Base........ $1.25 
With Handsome Composition Base $1.50 


“DEPENDABLE” 


WIRELESS APPARATUS 


A receiving transformer 
that is more selective, 
and better constructed 
than ANY. The Base is 
Solid Mahogany. Metal 
parts Silver Alloy, ends 
of coils are Electrose, the 
front and top are pol- 













Receiving Transformer L 120 
ished black Formica, windings are of Special Green 
Silk. This instrument has no equal, and the price? 


it’s very low. 


Send 5c for Catalogue 


Doron Brothers Electrical Co. 
HAMILTON, OHIO 


YOU MAY ‘sometime get satisfactory 

goods of another make BUT 
r; " ALWAYS safe and sure in BUNNELL 

=f Z MAKE. 

| -_ HIGH GRADE INSTRUMENTScounts 

Most reputable dealers handle our appli- 

ances. 


J. H. 














Popular Science Monthly 


you are 


36 years’ experience making 


Insist on getting them. : 
Send Stamp for Radio Catalog 36W 


Bunnell & Co.’s Radio Dept. 
32 Park Place, New York 


LEARN WIRELESS 


At the largest, best equipped and ONLY pra 
school in New England. We strongly urge ya ee 
ss — now forming if you wish to take advantage 
of the demand for our graduates. Send 
circulars. i om lean 














Eastern Radio Institute, 899A Boylston St, Boston, Mass. 
250 


ea veeimacanned 
wart “WIRELESS” TRANSFORMER $15.00 


CLOSESCORE TS? 14000 VOLTS 22ISTERENT rowrns 


Folders and information descriptive of these 44 K.W. Tr. may 
had for the asking—also of our 500 and 750 ‘Wait — be 
WINGER’S CODE CHARTS—Large size—CONTINENTAL. 
POST PAID 15c. Small or pocket size 10c.—They will enable yor te 
learn the code MORE QUICKLY than by any other method aoe te 
OUR NEW DETECTOR (cat whisker type) is *‘SOME”’ DETECTOR 
18 is e marvel of simolicity and dependability. Base is VULCANIZED 

—Furnished wit crystal holders.—on 
one LOOPED SPRING holder. POST PAID Le HOLDER and 


WINGER ELECTRIC & M’F’G CO., 711 So. Dearborn St., CHICAGO, ILL. 











K. & D. MOTORS 


Battery motors and 
small generators our 
specialty. 


High grade construc- 
tion and _ designed 
for practical work. 
For sale by all deal- 
Send for our No. 10A catalog. 


Liberal discounts to dealers 


KENDRICK & DAVIS CO. 


LEBANON, NEW HAMPSHIRE 





ers. 























a number of diagrams. 


now. 





NEW YORK, 17 Park Place CHICAGO, 114 So. Sth Ave. 





—— ee 
Send 10c for Copy of Our Wireless Manual No.4 


You get your money back on an order of one dollar 


It contains 120 pages and tells how to erect and maintain wireless telegraph stations. Shows 
Has the Morse and Continental Telegraph Codes. 
instruments to use; tells what they are for and how to use them. 
other valuable information not contained in any other book. Do not wait. 
Get the best 10c value you will ever buy. 


Send for Our Pocket Catalog A28 


It contains 248 pages, with over 1,100 illustrations, and describes in plain, clear language all 
about Bells, Push Buttons, Batteries, Telephone and Telegraph Material, Electric To 

Burglar and Fire Alarm Contrivances, Electric Call Bells, 
Medical Batteries, Motor Boat Horns, Electrically Heated Apparatus, Battery Connec- 
tors, Switches, Battery Gauges, Wireless Telegraph Instruments, Ignition Supplies, Etc. 


MANHATTAN ELECTRICAL SUPPLY COMPANY 


When writing to Advertisers please mention Popular Science Monthly 





ELECTRIC LIGHT AND POWER 
— DAY AND NIGHT SERVICE 
1h Set No. 409 
—j| Gasoline Engine, 


Dynamo, $ 
Complete Switchboard, 16 Cell 
“American” Storage Battery 









| ee | Complete—reliable—high-grade. We 

Be s = :. LT want a representative in every county 
= ay ys 

— Ue See” | AMERICAN BATTERY CO. 

; a —<— Est. 1889 1143 Fulton St., Chicage 





Resco-Long Wave Tuner jit. Jancis “Deiblenik 


covered wire, 


ri: oiaen 










Radio Electric Specialty Company _Dept.-K., 5643 S. Wabash Avenue, Chicago, fills, 


Illustrates the best 
Has many new diagrams and 
Send your request 


Electric Alarm Clocks, 





St. LOUIS, 1106 Pine St. SAN FRANCISCO, 604 Mission St. 
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Our 

twelve 
years of: 
experience 
as the largest 
manufacturers 
of electrical ex- 
perimental appara- 
tus has enabled us to 
produce apparatus that 
works right, stays right 
and represents the maxi- 
mum of educational value at 
the minimum of cost. Our wire» 
. less’ telegraph apparatus is the 
kind that produces big results for small outlay. Youshould haveour 
275-page electric cyclopedia containing 658 illustrations, Trea- 
tise on Wireless Telegraphy, complete code charts of Morse Con- 
tinental and Navy codes besides list of call letters of all U.S. ship 
and shore wireless stations. This wonderful book sent for 4¢ in stamps 
orcoin to cover postage only. It’s the one book you simply must have 

THE ELECTRO IMPORTING CO., Mirs., 229 Fulton St., N. ¥. City 


3 69J West Broadway, N. Y. City. 
Retail Stores—{ $29 M"Svingston St, Brooklyn, N.Y. 































BIG 320 


DUCK’S “PAGE 


No. 9 Electrical and Wireless 
Catalog 
Mailed on receipt of 8c in stamps or 


coin which may be deducted on first dollar purchase. Great 
cost of catalog and low prices prohibit distribution 
otherwise. 


What This Big Catalog Contains : 


160 pp. Wireless Apparatus; 10 pp. Raw Material; 5 pp. Transformers: 
8 pp. Storage Batteries; 15 pp. Telegraph Insts. ; 42 pp. Motors and 
Dynamos; 10'pp. Miniature Lamps; 8 pp. Flashlights: 5 pp. Massage 
Vibrators; 10 pp. Miniature Railways; 5 pp. Lighting Plants; 10 
pp. Ammeters and Voltmeters; 25 pp. Electrical’ and Meclmanical 
Books ; 12 pp. Telephone Fquipmert; 10 pp. Auto Accessories ; 13 pp. Vic- 
trolas, on Easy Payment Purchase Plan ; 30 pp. General Electrical Supplies. 


THE WILLIAM B. DUCK CO., 224-228 Superior St., TOLEDO, OHIO 




















You Can ‘Send”’ 


1000 MILES 


When You Own a 


THORDARSON 


Wireless Transformer 
You can get better results—transmit hun- 
dreds of miles further—with a Thordarson. 
The standard wherever transformers are 
used. Magnetic Shunt regulating device 
gives instant adjustment of current with- 
out disconnecting or shutting off current— 
similiar to the big commercial stations— 
yet costs halfas much. Wonderful fiexi- 
bility—readily attainsfperfect resonance. 
No Impedance or Coke Coils needed. 4, 

’ & and 1 KW. capacity; special windings 
to order. Write for our interesting booklet. 


= THORDARSON ELEOTRIO MFG. 00. 
605 S. Jefferson St. Chicage 





i at 


MIGNON-SYSTEM 





= 
= 


ae 


RADIO APPARATUS 


Efficient equipment for all = 
purposes 


Damped and continuous waves 
Write for Catalog and mention 
Popular Science Monthly 


MIGNON WIRELESS CORPORATION 
ELMIRA, N. Y. 


dal 





























A New Berlin, N. Y., wireless operator, 
(name on request) using our Type A-9723 
Radio Head Set on a home-made receiv- 
ing set, writes: 


“I find it the most sensitive, and efficient 
of any I have ever tried out. X X X XI heard 
the wireless Telephone experiments recently 
carried on by the Lackawanna R. R. Co., at 
Binghamton, N. Y., sixty miles away very dis- 
tinctly, and in my following the experiments of 
another well known company seventy-five miles 
away, I got the best of articulation and strength 
of waves, in some wonderful tests. I am thor- 
oughly convinced that you have the phone of 
al phones, for wireless work. 


Strombers-Carlson 


RADIO HEAD SET 


You will probably find our standard 
A-9723 Radio Head Set—wound to 2,000 
ohms—at your dealer. If not, we willsend 
it direct for $8.25. Keep it ten days, if it 
does not do all that we claim for it, if you 
are not satisfied that it is the ; 
best buy on the market, send it 
back and we will refund your 
money without question. 
Send for Bulletin No. 2006, 
giving full description. 
STROMBERG-CARLSON 
TELEPHONE MFG. CO. 
ROCHESTER, N. Y. 
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It’s the latest edition of the famous 
and is fa} y ill en tzated. | 


trical an paratus— Storage 





ks, 
a Motors Tels 
es and t parte for for build uilding your own appara 


ot Se a8 Weerene and 
THE AMCO VARIOMETER. ~The A 


per: mater and ws means of tu 
all the wire is use 





ee throug! 
ced in either | a vertical or horizontal positi 
adj ostmvents are mai 


main { iti here 3 All 
rer emain in any position w te e $10.00. Complete set of Parts 


remarkable degree. 


ADAMS-MORGAN co 





With this instrument 
and any detector you 
canreceive up to 3000 
‘fAmeters. By use of a 
new circuit. Its tun- 
mm ing is re- 

7) markably $ at 
sharp . . 100 


DETECTORFONE 


For Detectives 

For County Attorneys 

For Hotels 

For Manufacturers 

For Business Men 
PRICE 


35: 


MULTI-AUDI-FONE .............sseeceeeeees 18.00 
TWO STER MULTI-AUDI-FONE............. 60. 4 
peng rte ghd Sg RS 





_ Size 244’x4”"xh 














LONG-WAVE TUNERS............. 17.50 and 30 00 
TELEPHONE VOICE MULTIPLIER occeeccee 15.00 
DEAF-MANS-EAR .........--.eesesssseeee- 35.00 





MULTI- AUDI-FONE f32;08tn, Nv: 


Send for Circular 


WE ARE HEADQUARTERS FOR 


ELECTRICAL GOODS AND WIRELESS APPARATUS 


JUST OFF THE PRESS—SEND FOR IT 
<@= 224 Pages of Electrical and Wireless Bargains 


4,2 Experimenter’s Reference Book 


s Amco Catalogue, contains 224 
ee eee description and prices of the latest e' ss 
tteries, Rectifiers, Trans- 


formers, ‘Induction ¢ Coils Wireless ppoeratas Lamps, Fiash- li hts, ‘Meters, 
ic Railways, Steam ngines 

oy a heen, age th supplies, Model Aero- 

tus. in stamps s will bring 


Fc parte Electrical Apparatus, etc., pub! 
ee = a] ee iy tee ony Our Pp cos will save "ee eae 


men * variometer represents one of the 
sharply to incoming signals. It 

**dead ends, all the time. There are no switch 

points or sliding contacts to cause waste of the minute currents received 
ugh their pociarance. It is extremely sharp in won By and piven excellent 
terference. Rec: corn pel to over 


made with a single le hard r aa iter knob, which sim- 


12 ALVIN PLACE 
#9 UPPER MONTCLAIR, N. J. 


Pocket-Wireless Receiving Set 
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OPERATE YOUR WIRELESS ALL SUMMER 


CRYSTALOI 


The Highly Sensitive, Permanent Wireless Detector 
is ideal for summer use. Works through heaviest static and 
you can prove it. 
Send 5c tn stamps for Catalog ““B," fully des 
Crystaloi and our other receiving apparatus 


Eugene T. Turney Co., Inc. 7595,3¢4 Ave. 














Chapco Scientific Instruments 
are sold direct at Rock Bottom Prices 

Chapco Scientific Instruments, apparatus, material and su; 

for the scientist, instructor, experimenter, chemist, pr 

ao Soe and geen =. — and endorsed by the 
le epartments 0! ousan 

leges and Universities. + Janke 2 
Illustrated ne nee on pha no = ailieinn Write for 


IDA 
CHICAGO APPARATUS | CO., 36 S. Clinton St., CHICAGO, ILL, 


















Men and Women Wanted to Sell 
PERFECTO 


& No experience necessary. Big profite 
Y selling this wonderful self-heating sat- 
tefaction guaranteed iron. Easy to oper- 


eame satisfactory results. Absolutely safe, 
s. no smoke or odor. Get facts in de- 
= tail and let us tell you how to obtain 
Free Sample and start you in a big paying 
business. Sample case FREE to Agents. 
Perfecto Sad Iron Factory, Dept. 32, 















Kerosene lrons 








126 So. Clinton St.. Chicago, Tl. 














Charge Storage Bat- 
teries at home, garage, 
or workshop by means of 
the Blitzen Electrolytic 
Rectifier. Clean, safe, 


$10 








160 -Page 
Catalog of Apparatus 
“A Little Better than 
the Best” will be 
mailed for 6c postage 


CLAPP-EASTHAM CO. 


143 Main Street 


CAMBRIDGE, MASS. 





Solid mahogany frame, double silk-covered 
secondary, bare wire primary, rubber-cov- 
ered binding posts, brass metal parts make 
the improved Radion Receiving Transformer 
(2,500 meters) the greatest. 
value offered at 
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private Weather | Bureau 


iN EVERY HOME 
A Reliable Barometer 


An Accurate Thermometer 
Actual Size 13 inches High 


will be. Willsave you money and time. 
FORECASTS WEATHER 





Indispensable to the farmer, business man, pro- 
fessional man, automobilist, in fact, to everybody 
who should know in advance what the weather 





EATHEROMETER 





HOURS IN ADVANCE 


Weatherometer will be sent to you C. O. (10c 
extra). 


money Order with order. Satisfaction guaranteed. 


This Imprinted Makes an 
WITHINGTON INSTRUMENT CO. 


$1.00 ONLY — REDUCED FROM $3.00 


Send us no money. Mail your order otey and 
If you prefer you may enclose $1 00 bill or 


Excellent Advertising Article 
S$ South Wabash Avenue, Dept. 54, CHICAGO, 





2% Fate 
to MakeTt x 
and the 





HE big electrical Mag- 
azine for those who 
gee 


magazine, 
chuck full of experiments 
latest electrical 
progress. Foremost. author- 
ity on WIRELESS in the 
United States. Official or- 
gan of the Radio League of 


America. Over 200 won- 
wexeea-seem | derful illustrations with 
Pelticbatiace | over 100 articles in each 


JUNE 
unless you read the Elec 
copy will 
the snappiest and-most u 
to-date scientific 
that will delight you. 
Send 10c for 3 numbers 


THE ELECTRICAL 
EXPERIMENTER 


{235 Fulton St., 











number. You are not keep- 
ing abreast with the times 


trical Experimenter. One 
convince you. 
Every issue also contains 


p- 
stories 


$1.00 a year. 10c at Newsstands 


N. Y. City 





Make Your Own Electric Current 


Anyone with engine can operate generator. Don't pay electric 
bills. No special skill required to install or operate 30-50-100 
light sizes. Special unit Charges Auto-Start- 
ing and Lighting batteries. Movie Are dy- 


namo furnishes economical D.C. right for Arc. <SAVZ 
SS = 
ONLY [$10 GIVES GIVES YOU ONE OF THESE MACHINES = = 


balance in small monthly payments F — 
HOBART BROS. BoxA_ Troy, Ohio we 



















omething NEW and 
NECESSARY for 
Wireless Work! 


explained and pictured in FREE Bulletin P. I. 
Send for a copy today 


PRECISION RADIO EQUIPMENT CO., INC. 
868 Putnam Avenue, Brooklyn, N. Y. 


Do Business by Mail 


It’s profitable, with accurate lists of pros- 
pects. Our catalogue contains vital informa- 
tion on Mail Advertising. Also prices and 
quantity on 6,000 national mailing lists, 99% 
guaranteed. Such as: 

War Material Mfrs. Wealthy Men 

Cheese Box Mfrs. Farmers 








Tin Can Mfrs. Axle Grease Mfrs. 
Druggists Railroad Employees 
Auto Owners Contractors, Etc., Etc. 


Write for this valuable reference book; also 
prices and samples of fac-simile letters. 


Have us write or revise your Sales Letters. 
Ross-Gould, 806 Y Olive Street, St. Louis 


Ross-Gould 


Matting 
RistS St.Louis 








ties to boys. 

















Rotary Spark Gap, Spark Tranamitter, Arlington (N 4 A) Radio Station 
The electrical industries offer wonderful opportuni-; 


large, promotion is rapid and the work is fascinating. 


Thediscovery and development of newlines, such as 


wireless telegraphy and telephony, promise attractive 
and paying fields to those who wish to specialize. 
The will to do and Special Training will bring suc- 
cess to you. 


you to become an expert in electrical work, no matter 


The International Correspondence Schools can help 


what branch youlike best. Thousands of young men 


have won success through I, C. S. help. 


You can do 


as well, if you try. Everything is made so clear that 
you can learn in your spare time, no matter where you 
live or what your work. 


There’s Big Money in Electricity! Get after it 


by marking and mailing the coupon today. Finding 
out costs you nothing. 


[ 
| 
| 
| 
| 
| 
| 
| 
| 
| 
| 
| 
| 
| 
| 
| 
| 
| 
| 
Los 


1.C. S., Box 5725, Scranton, Pa, 


Penne ee ee eee ee PENT TOE NE NNR Nay ee a 


INTERNATIONAL CORRESPONDENCE SCHOOLS 
Box 5725, SCRANTON, PA. 


Explain, without tes me, how I can train for the position 
before which I mark K+ 


ELEOTRIOAL ENGINEER ARCHITECT 
Electrician Mine Foreman or Supt. 
Electric Wiring Chemical Engineer 
Electric Lighting Business (Complete) 
Electric Car Running Bookkeepes 

Electric Machine Designer Stenographer 


Telegraph Engineer 
Telephone Engineer 
MEOHANIOAL et a ng 
Mechanical pam 
STEAM 


Advertising Maa 
Salesmanship 
Window Trimmer 
Civil Service 


ENG NEER- AGRICULTURE 
GAS ENGINE aE Poultry Raisin 
CIVIL ENGINEER AUTOMOBILES 
Structural Engineer Auto Repairing 
(The I. C. S. teach 280 different courses; write down the name 


of the one YOU w ant, if not in this list.) 





Name 


Present Occupation 
& Employer. 


Street 


















The salaries paid to trained men are 


Le ied lk ni sina ss ll nem nia hang ies al a ae 
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~ Crooked Spines 
/ Made Straight 


Thousands roy 
Remarkable Cases 


An old lady, 72 years of age who 
suffered for many years and was 
absolutely helpless, found relief. A 

@ man who was helpless, unable to rise 
y from his chair, was riding horseback and 
playing tennis within a year. A littlechild, 
Verte thesnemn. ¢ CME ball ae loleltlan acl omileltiys 
after wearing a Philo Burt Appliance 3 
weeks. We. have successfully treated 
more than 25,000 cases the past 15 years. 


30 Days’ Trial , 


We will prove its value in your own ( 


case. There is no reason why you \ 
should not accept our offer. The photo 
graphs show h it, cool, elastic 
and easily > Philo Burt 
Appliance is—how d rent from the 
old torturous plaster, leather or 
steel jackets 

Every sufferer with a weakened 
or deformed spine owes it to him 
self to -investigate thoroughly 
Price within reach of all 

Send For Our Free Book 
If you will describe the case 1 
FVomet wm lem ah aie an colt meta atenia: f 
16 le}emm-tameleler om 


PHILO BURT MFG. CO. 
35F Odd Fellows Temple, Jamestown, N.Y. 


TYPEWRITE THE NEW WAY 


80 to 100 Words a Minute GUARANTEED 


Totally new system. Based on Gymnastic Finger te 
Brings amazing speed—perfect accuracy——BIG SALARIES! 
Easy for anyone. First day shows results. Learn while working. 


illustrates and explains all. Gives 
48-Page Book Free j.tters from hundreds with sal- 
aries doubled and trebled. 


A revelation as to speed and salary 
possible to typists. Postal will do, but write today—NOW. 


Tulloss School of Typewriting, 8206 College Hill, Springfield, O. 


MAKE YOUR BIKE A 
MOTORCYCLE 


Z aa 














v 
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at a small cost, by using our 
attachable outfit. Fits any 
Bicycle. Easily attached. No 
special tools required. 


“Used His Four Years” 


Harry A. Hyatt, of Boreas River, New 
York, writes: ‘“ About four years ago I 
received my motor attachment, and wish 
to say wena Iam satisfied with it in every 
way, Jor it has certainly given me good 
service. Anyone wanting a motorcycle or 
attachment, I would recommend them to 
the Shaw Manufacturing Co.” 


FREE BOOK Write today for bargain list and 
free booklet, fully describing 
the SHAWBicycle Motor Attachment. Motor. 


cycles all makes, new and second-hand, $35.00 up. 


SHAW MANUFACTURING CO. 
Dept. 169 


GALESBURG, KANSAS 






DO BETTER WORK—MAKE MORE MONEY 


@ You cannot turn out good work with. 
F out a good drawing table, and an AL 

morth Practical Drawing Table will 
improve your work 100%. Easily adjusted 
from horizontal to vertical positions., Box 
like frame makes table very rigid. Lo 
tie rods in convenient position for foot lests, 


ALMORTH PRACTICAL 
DRAWING TABLES 


\ Are ideal for offices, schools or home use, 
MW Our unique selling plan enables anyone with 
tools to buy castings, make tie rods, ete,, 
have table top made locally to our drawings, 
thus saving transportation charges and get. 
ting a wonderful table at a very low cost, 

Send for circular explaining 

Selling plan. Write today 

G. A. ALMORTH 
9608 Grand Ave. New Haven, Conn. 


Frame fits 
any board 
now in use 





Price $18.00 
With cabinet $26.00 








$Q00 = and you =: Superb Cornet 


Se This 
rete eat 
‘o1 a} 
Sfonly loca day. Free before Ft ou decide to er 


WourtilzerFREE Band Catalogi 








instrument making page Buy di fi 
nae 5 firer. Hocicbotton prices on all kin Scenes 
nerou: ance 
old ie i 5 ° 
Pit Kav Superb Renie. Sil Silver Write today for Free Ban nd Catal * ” Gort 
er. La Sen ta a Ling a wurt 











Patented October 19, 1915. 

This new slide rule surpasses any other pocket slide rule for accuracy in solving 
mathematical problems. It has four eats of graduations, each set being 70 ins, 
long, and the results of computations can be read to four and sometimes five 
figures with remar' rong accuracy, ame ——7—~ o will solve any problem 

on iivision. proportion, even an mig roots an powers, 
Logarithms of numbers and the Sines and Tangents of an 7 

Its operation is very simple and anyone can learn to use xii 8 slide rule in a few 
minutes, and can Burd obtain the result of any calculation, om example: 
the cube root of Answer 9.351, time required, using 
Slide Rule, 15 seconds. It is made of heavy waterproof bristol and just fits the 
pocket, size 4-in. x 7-in. Price wi 50c. I leather 

carrying extra. Send for free descriptive circulars. 


GILSON SLIDE RULE CO., Niles, Mich. 


BESSEMER 


FREE 














KEROSENE 
ENGINE-,> 
Areal Kerosene Engine 


and not a converted gasoline type, 
which is highly importantonaccount 


f the high price of gasoline. Runs 
on cheap Kerosene, or coal - This 


wonderful e to8H. P., ex- 

yr in free catalo “Ke ‘Aiso, fuel oil engines 
See HER eS ENGINE Coe 

152 LINCOLN ROVE CITY, PA. 











SMALL SET BACK 


Veeder Counters 


(Ratchet or Revolution) 
RESET TO ZERO BY A SINGLE TURN 


These counters are just as high grade as our large 
counters, but are lower in price. Price $4. 
There are Veeder counters for practically every pur- 














pose. Our booklet describes these uses in detail and 
shows various instruments. It is Interesting and free. 
Send for it. 


The word Veeder stands for the 
best constructed and most accur- 
ate counting devices. 

Cyclometers, Odometers, Tachom- 
eters. All kinds of counters. Fine 
Die Castings. 


VEEDER MFG. CO. 
44 Sargeant St., Hartford, Conn. 
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Write Clean-Cut Business | How to Write Stories, Reports, Ad- | How to Use Convincing, Effective | How to Use Graceful, Fluent, and 
_—. That Produce Profits } dresses, Sermons, Advertisements, Etc. | English Before an Audience | Entertaining English in Conversation 


Good English ana 


Good Fortune 
Go Hand in Hand 


@ Jack London rose to riches in a few short years from among the toughs of San Francisco Bay, because he 
learned to transfer his ideas to the printed page in virile, compelling phrases. @, Arthur Brisbane, with his 
incisive style, commands, in a single year, a salary amounting to a comfortable fortune. @ Elbert 
Hubbard rose from obscurity to advertising writer, to editor, to publicist, and thence to wealth and promi- 
nence because he mastered and applied the power of forceful language. 1, William Jennings Bryan 
with a single speech won a Presidential nomination. €@{ By constant study, William Dean 
Howells rose from the printer’s case to his place as the most polished writer in American letters. 
@ Joseph Pulitzer, arriving penniless in the steerage from Austria, built up a great metropolitan daily 
because he mastered the practical force of the English language and used it to advantage. 
All around you the hundreds of men who are climbing higher and higher with each days’s work are the ones whose 
compels attention, and whose clean-cut, crisp, and interesting letters, stories, advertisements, etc., win clients, follow- 


ers, patrons, checks, d dollars—surely fortune is with the man who has developed his power of expression. You can 
improve your English and increase your income. 


THESE GREAT BOOKS POINT THE WAY FOR YOU TO 


Advancement— Success— Prosperity 


IN COMMERCIAL AND PROFESSIONAL LIFE 


With the mighty’advances which are being made in every branch of business and professional life there has come a demand for 
HN a higher stan of intelligence —of proficiency. The time is past when illiteracy or slipshod methods of speech and correspondence 
- arelooked upon with tolerance. The man whocan express himself with force and clearness is the man whois in demand everywhere. 


“The Art of Writing and Speaking ;—— 
the English Language,’’ By Sherwin Cody Ji. Yom: 


S Company, 

They have put thousands of men and women into the path that leads to increased business, promo- oe 354-360 Fourth 

tion, and higher salary. ‘They are simple, practical, valuable for Business Managers, Correspondents, &°S / Ave., New York. 
Advertisement Writers, Stenographers, Story Writers, Authors, Public Speakers, and others, 
W. P. WARREN, Marshall Field & Co.’s Advertising Manager, in speaking of these >.s 
books says: ** Your course is rich and fine. You seem to have condensed the experience vO 
of years into a few sentences that a business man can use immediately.” 


& 
Worth their weight in gold, but they’re yours for a trifle os 


These six books include many ehapters covering such subjects as Spelling, Pronunciation, & 
Word Study, Grammar, Capitalization, Punctuation, Letter-Writing, All Kinds—Use of Words, (14 ee 
Style and Diction, Description, Dialog, Advertisement Writing, How to Write a Story, Character y 
Study, Verse Writing, Novel Writing, Essay Writing, Best Poetry, How to Read It—How to 
Study Shakespeare and Other Great Authors. 



























I want to look 
over Sherwin Cody’s 
“Art of Writing and 
Speaking the English 
Language,” which please 
send me for 5 days’ free 
examination. I enclose 50 
cents stamps and, if I decide 
to keep the books, will send five 
further monthly payments of 50 
cents each, $3.00 in all. Otherwise 
will return books in five days and 
you are to refund the 50 cents paid. 


MONEY BACK IF NOT SATISFIED—FORMERLY COST $25.00 : P.8. M.6-16 
NOW ONLY $3.00—60 CENTS DOWN, 60 CENTS A MONTH Af INARI occop ae cocneras 
In typewritten form this course of study, as now published in these cloth-bound 
books, was sold for $25.00. There are over 800 ony Sign and mail the coupon with 50 ¢ P. O. OB ADDRESS. 
cents and the set of books will be forwarded to you, carriage prepaid; 50 cents a month 
for five months pays for thera. This is the biggest $3.00 worth of books you ever bought. MR ao vad caccuceusacecescancetecewssaqueeceumeeeeienia 
oR E e If you = topar in full Sor Dp hocte, shonee, vem 05.00 instead ot ne 
cents, and you will receive FREE the big little ¥ ERO: PACKER Hh SPAR... .icicesesccccsscccecsosgp DAW Mscneseccescctees 
from coves to cover with hints on the correct use of words and phrases. STATE.......--- DaTE 
FUNK & WAGNALLS COMPANY, NEW YORK QOCUPATBOW «225.2 .502 siveccccceccccccce rebeseeset eee 
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' ‘To George D. Halsey —in Cincinnati — tired — poor — sick — in despair — came 
Efficiency to save. Let him tell you his story as he told it to us in a letter, 


“I felt signs of breaking down. My friends told bank account was growing larger instead of smaller ; 
me I would have to take a year off and rest. My and I was finding time enough to put in some 
finances were very low. One day I read one of your time in a gymnasium so that my health was 
advertisements. Jt seemed almost foolish, for one rapidly regaining its normal state. 
in my financial and physical condition to invest Yes, 1am enthusiastic about your Course in 
money in a course that would mean more work; Personal Efficiency. Don’t you think I have a 
but I was desperate so I took the risk. Within right to be? 
two months I was catching up in my work, my (Signed) GEO. D. HALSEY 
The line between success and failure is a thin one—whether you land on the success side or the failure side is not a 
matter ofluck. Itis not a matter ofchance. Itis a matter of being ready for opportunities—making the most of 
your abilities—your time—and that is what Efficiency teaches you to do. 


Course in Personal Efficiency 


12,000 have already enrolled. 30 per cent are executives, save an hour, two hours, a dollar,two dollars out ofeach 
engineers and owners. 15 per cent are accountants and day and how you can make the day a better day at the 
clerks. 13 per cent are buyers andsalesmen. llpercent same time. You can study this course and make your- 
are lawyers and physicians. 6 percent educators, and _ self efficient in your own life in 15 minutes a day and 
the other 16 per cent you can divide into every known for little more than a dollar a lesson. 
profession in which intelligent men take a part. You— This course will give you the thing you lack, whatever 
whoever you are—whatever you do—need efficiency. that thing may be. One man found that it gave him an 
You need it in your business and in your home. extra day a week; oneman found it saved Z 
Harrington Emerson acquired in practical work with him $3000 a year; one man found it 
many corporations the knowledge and experience that added $5000 a year to his profits; 
enabled him to write this course. He is the President one found health in it. Each 
of an Efficiency Company directing efficiency work ina found the thing he 
number of corporations. In his work hehas hadtoteach needed most. 
and train young men, some of whom today hold highly Send forthis <= 
paid positions. He has thought efficiency for forty years; book, find @& 
he has taught it for thirty years. During twenty years what you get 
he slowly collected the data for this course. You can out of this 
learn from the lessons of this course how you can _ course. 


FREE —This Book <=" 



























































Send forthis book. It contains the answer to the ever-present question of COMPANY 
“Where is the Money Coming From?” Some of the chapters: 30 Irving Place, 
What is Efficiency ? For whom is Efficiency? How you are taught Efficiency. ew Y 


Are you ear-minded or eye-minded? Find out what you are actually doing 
with yourtime. Most failures are due to guesswork. You use only half your 
power. To what do some men owe their success? Health culture. Personal ’ my part your aan 
finances. Mr. Emerson’s message to you. N Ad “Where's the Money Com 
There is no standing still in life. If you’re not going forward, you are going back- A ing From?” Also particu 
ward. If Efficiency doesn’t grow on you, inefficiency will. This course will re 
send you forward to your goal—it will put you on the shortest, quickest, easiest & 


@ without obligation on 


Jars about your Course in | 


road to success. Send the coupon for information now—today. Itcostsyou ¢ Efficiency, and “Story of Emer 
nothing and may be the biggest thing you ever did in your life. e son.” 

Review of Reviews Co., 30 Irving Pl, New York 4% “eo” - es 

@ Address... a asouseonseoceseesceeuieaa 

‘ e ; 

.@ Occupation a 
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BOOK 
FREE 


Do you know that the incomes of many lawvers excee«! that of the President of the United States? F 
Are you aware that the President himself, as well as practically every other tan prominent in public 
life, isalawyer? Then you dwe it to yourself to get and rend this interesting 80-page law book. Doing 
so may change your whole future! It shows that the demand fur legally trained men in business and 

ublic life was never greater than today, and points out the importance of a thorough knowledge of - 
ae in many lines of work, It compares resident and correspondence instruction, and explains just what a law course should 
contain to give you the training absolutely necessary to success. It enables you to weigh and judge the claims of correspond- 
ence schools; shows you how to choose the best school in which to take up the study of law, and describes thoroughly the 

Ool's new and efficient method of acquiring a legal education at home—in your spare time. 


FREE 2 yclere tos tibeary 


With each course we furnish 60 new pocket size text books, 36 Case Books, and instruction ior five years if 
necessary. Our big 13-volume Law Library—the most splendid reterence work of its kind ever published cover- 
ing the entire field of American law and practice—inclucled absolutely free. Course contains 28 more subjects 
and 30 more authors than any other correspond.-nce law course. Written in plain, simple, easily understood 
language—the easiest, best, most complete and practical correspondence law course everdevised. Only 
law course ever written especially for correspondence instruction. Send for ‘‘How To Acquire a 

Legal Training’ today. It is absolutely free—just mail the coupon. 











HOW TO ACQUIRE 
A LEGAL TRAINING 
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Gentlemen: 
Please send 
me your FREE 
Law Book, *‘How 
To Acquire a Legat 
Training,’* and full 
particulars’ regarding 

your wonderful new syse 
tem of correspondence law 
instruction, 
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ADDRESS os.ccsececcercetabereoescvencease 


PRIZE FISH 


Be they trout, bass, pike, or pickerel, are 
caught and landed with “Bristol” Steel Fishing 
Rods because the action of the steel is so quick 
that they cannot get away. More Prize Fish 
@re caught with 











ee — 
Steel Fishing Rods 
in National Prize Contests, local tournaments 
and vacation fishing trips than by any other 
make or kind of rod. They have the snap and 
“agility” to drive the hook into the quickest 
fich before he can spit out the lure. 38 different 
rods, $3.50 to $25 at your dealers, or if he cannot 
supply you, direct from us at no extra cost 


Write for FREE CATALOG and full particulars 
about FREE SCALE OFFER. 


THE HORTON MFG. CO. 
197 Horton St., Bristol, Conn. 


Auto Throttle Governed 


Not hit and miss governed. One of the many 
exclusive features found in no other low priced 
engine 








in U.S. Stamps to pay postage and 
we will send you free a starch-finished 


SAMPLE COLLAR 
State size and which style wanted 
REVERSIBLE COLLAR CO., Dept. A Boston, Mass. 


* VAN DYCK: 








Our New Book Catalog containing hundreds of elec- 
trical, mechanical and scientific books together with 
synopsis and price of each will be sent anywhere on re- 

uest. A postcard will do. Book Department, Popular 

ce Monthly, 239 Fourth Avenue, New York City. 














Auto Throttle Governor means smooth, even, 

economical power for every work. Wonderful 

2 value. Will operate electric light plant, 

ry, puinp water, etc. Hopper cooled 

-e, complete with gasoline tank, electrical 

equipment, etc., ready to run, only $35. Further 
details and catalogue free. Write today. 


C. BENNINGHOFEN & SONS 





THE HANDY MAN 
ABOUT THE HOUSE | 














SOLID 14K GOLD WATCH [=a 









17 Jewel Illinois Nickel Movement. Solid Gold at Wholesale 
Waldemar Chain, Solid Gold Pocket Knife, RE- Prices 
TAIL PRICE, $42.50. Complete in Fine Gift 


Case, GUARANTEED a dependable Time Piece. i= 7 eoed 
Our WHOLESALE Price direct to you, $25.00. "Catalogue 
0. 








S.RAIVES & CO. 366 FIFTH AS NY. 
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Edison is Right! ! ! 


You admit the International Correspond- 
ence Schools are a good thing. You'd 
take a course right now “if” —“except”— 

“If what? If you weren’t so “‘overworked,”’ with 
such “long hours,’ ’ or had more strength and energy ? 

Wasn’t it Edison who stayed up half the night 
educating himself in spite of every handicap you 
could ever have? 

All big men who have made their mark in the world 
had the ambition—the determination—to improve their 
spare time, to train themselves for big work. You, too, 
can possess power, money and happiness if you'll only 
make the effort. ‘The reward is great—it’s worth it. 

Here’s all we ask: Merely mail this coupon. Put 
it up to us without paying or promising. Let us send 
you the details of others’ success through the I. C. S., 
and then decide. Mark and mail this coupon now. 
r reece een wees sere me am ‘TEAR OUT HER Bees cee ee oe we el 

INTERNATIONAL CORRESPONDENCE SCHOOLS 
I Box 5723, SCRANTON, PA. I 


| Explain, without obligating me, how I can qualify for the posi- | 
tion, or in the subject, before which I mark X. 











I ELECTRICAL ENGINEER SALESMANSHIP ] 
Electric Lighting ADVERTISING MAN 

i ar Running Window Trimmer I 
Electric Wiring Show Card Writer 

| Telegraph Expert RAILROADER | 
MECHANICAL ENGINEER ILLUSTRATOR 

I Mechanical Draftsman DESIGNER | 
Machine Shop Practice BOOKKEEPER 

i Gas Engineer Stenographer and Typist | 
OIVIL ENGINEER Cert. Public Accountant 

I Surveying and Mapping Railway Accountant | 
MINE FOREMAN OR ENGINEER Commercial Law 

I Metall urgist or Prospector GOOD ENGLISH | 
STATIONARY ENGINEER Teacher 

{ Marine Engineer Common School Subjects | 
ARCHITECT CIVIL SERVICE 

| Contractor and Builder Railway Mail Clerk 
Architectural Draftsman AGRICULTURE I 
Concrete Builder Textile Overseer or Supt. 

I Structural Engineer Navigator Spanish | 
PLUMBING AND HEATING Poultry Raising German 

| Disheet Metal Worker AUTOMOBILES French 

, CHEMICAL ENGINEER Auto Repairing Italian 

l Name I 

Occupation 
I & Employer I 
I Street 
and No. | 





State 
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[ EVERY. READER OF 
Popular Science Monthly 


Should have a Copy of 


Our New 
Book Catalog 


Containing Prices and 





Synopsis of the Most 
Up-to-Date and Practical 
Books of All Publishers, 


Best Suited to the Needs 
of Beginners, Students and 
the Practical Worker. 


Every Electrical Subject Is 
Covered, Including 


Elementary Electricity, Static Elec- 
tricity, Electric Toy Making, Magnet- 
ism, Wiring for Light and. Power, Con- 
tracting, Armature and Magnet Wind-. 
ing, Dynamos. and Motors, Design 
and Construction of Alternating and 
Direct Current Machinery, Power 
Stations, Transmission, Switchboards, 
Storage Batteries, Measuring Instru- 
ments, Transformers, Telegraphy, Tel- 
ephony, High Frequency Apparatus, 
Electroplating, Ignition, Automobiles 
and Aeronautics, Practical 25c Hand- 
books on all subjects. 





A complete description of each book 
is given, showing the contents and 
purpose of the work, to assist you in 
selecting those best suited to your 
needs. 


SEND FOR A COPY TODAY—IT’S FREE 








Book Department 
POPULAR SCIENCE MONTHLY 
239 Fourth Avenue New York City 
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From Clerk 
to World’s Richest Man 


From Schoolmaster 
to President 





From Foundry Hand 
to Iron Master 


From Brakeman ~ 
to Railroad President 


ne Hint From These Men 


may be the turning point 
in your life! 


UPPOSE men like Wilson, Rockefeller, Car- 
negie, and Hill called on you, in your own home 
and confided to you the innermost secrets of 
their success! Suppose they stood at your side, 

constantly guiding you—could you possibly fail to 
get the things you want most in life? 
‘Well, that is what these men do for you through the 
Master Workers’ Book, written by them for your 
uidance. It is like axpersonal and permanent visit 
rom them, full of ideas, plans and methods from 
cover to cover—and if you get only ONE HINT 
from them it may change your entire life—may 
mean greater success for you than you even 
dreamed possible. 
Through this book, in a few hours you can learn 
what they learned only after years of experience— 
secrets which you can immediately turn into your 
own material advantage in whatever position you 
occupy. 
Even though you are now on the road to success— 
even though you are daily making progress, can you 
afford to fight alone when the advice of these great 
leaders is within your grasp? ; 
The text of the Master Workers’ Book was orig- 
inally issued in four volumes but is now printed in 
one big book well printed 
and illustrated contain- 
ing eleven hundred 
pages crowded with 
ideas, suggestions, 
methods and principles 
which its famous 
authors have used 
so successfully in solv- 
ing the problems they 
met in their uphill . ‘. 
struggle toward world t 
leadership. Wh 
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How You Can Get This Book For 10c 


As separate volumes, the four books which make 
up The Master Workers’ Book, sold for $6; but the 
recent great strides in bookmaking have enabled us 


to put these four books into one splendid volume 
which we are able to give you for the cost of postage with a 
year’s subscription to-World’s Work, the greatest interpreter of 
efficiency and progress—the one magazine which every ambitious 
person owes it to himself to read. 

The subscription price of World’s Work alone is $3 a year. The 
Master Workers’ Book will cost you nothing (except ten cents to 
cover postage) if you mail the coupon today. 


Just Mail the Coupon 


Merely enclose 10c (coin or stamps) and by return 
post, all charges prepaid, you will receive The Master 
Workers’ Book and the current issue of World’s 


Work. Examine the book at your leisure—then if 
=~ feel you can afford to be without the great short cuts to success 
it contains—send it back within a week after you receive it and you 
will owe nothing. If you decide to keep the book—(and we know you 
will never part with it)—send us $3 and you will receive World’s 
Work for a year. If in the 1,100 pages of the Master Workers’ Pf 
Book you gain but one single idea that would help you to suc- 
cessfully overcome life’s battles, this would prove the most va 
profitable investment you ever made—yet daily we re- P.S.M 
ceive letters from owners who say that every page isa June 
gold mine of.help. Mail the coupon today—this iA 
announcement may not appear here again. Doubleday, 

7 Page &Co., 
A Garden City, N.Y. 
(/ Dear Sirs: I en- 
/ close 10c (stamps ac- 

c 


epte 1). Please enter 
my name for “World's 


fs in cloth. If this book is not 

valuable to me, I will return it 
fo at your expense within a week af- 
/. ter it reaches me. Otherwise; E-will 
send you $3 for the magazine. * 
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For All Mechanics. 


Speed up your work and make it easier by getting a 
a good kit of tools. A well-chosen equipment of high 
grade tools always indicates a skilfull mechanic who takes 
pride in his work. It is a big point in your favor in the 
shop. 


Brown & Sharpe Tools—Famous for Fifty Years, 

They are regarded as the standard for accuracy, for 
fine finish, and for handiness by expert workmen all over 
the world. These are some suggestions from the big line 
—look them over. 


No. 12 Micrometer.—Made thin at anvil to go into narrow 
places; the clamp ring holds the setting. _ : 

Vernier.—Takes outside or inside dimensions from 0 to 6” by 
.001” 






































Universal Bevel Protractor, for laying out angles exactly; lays 
flat on work. 
Caliper.—For diameters; well made to stand wear. 
Combination Set.—Rule, level, depth gauge, square, centre 
gauge, bevel and protractor all in one. 


Good hardware stores will show you many other B. & S. Tools, 


Brown & Sharpe Mfg. Co. 


Providence, R. I. 





Free, a 600-page Catalog. 
Just revised and up-to-date. Full 
of information of interest and help 
to shop foremen, mechanics and 
apprentices. Drop a postal asking 
for Catalog No. 136. 














































The best machinist is the 
. one who can caliper his fits 
so accurately the jobs never 
come back for refitting. 






\ The limits of tolerance are so small that the 
a greatest accuracy is required. 


ime 
In forced fits 1-1000 of an inch is the limit allowed. . U 


This means the machinist must place great dependence upon his instruments. 


Starrett Tools. 


and Instruments of Precision 


are absolutely true and are designed for Starrett Tools are well known as standard 
quick, easy adjustment. by all expert machinists and engineers. 
For example—the Starrett quick adjusting 2100 styles and sizes—including microm- 
micrometer can be instantly opened orclosed eters, vernier calipers, dividers, combi- 
to any point within its capacity. This saves nation squares, steel tapes, hack saws. 
time and combines speed and accuracy. Write for tree catalog No. 21-W. 


Mites THE L. S. STARRETT COMPANY, ATHOL, MASS. 
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/ tl Good Tools May 
Yay Not Mean Your 
\/ Living But— 
they faithfully help to 
4 uphold your mechanical 
ability, they do justice 
to your skill and fully 


reflect upon the quality 
of your work. 


“RED DEVIL’ root's 


are good tools in the strictest 
sense of the word. They elimi- 
nate the uncertainties of groping 
in the dark with poor tools, yet 
they cost no more. 


Send 50c for sample ‘‘RED DEVIL” 
Combination Plier No. 1024. A high- 
grade steel tool with adjustable jaws 
for gripping bolts, nuts, pipes, screws, 
wires, etc. Tool Booklet Free. 


SMITH & HEMENWAY CO., Inc. 
95 Chambers St. New York City 
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PRINTERS and ELECTROTYPERS 


use it for squaring up and sizing electrotypes 


Same position of cutter for every stroke. 
and ninety degrees. 





= 


| weight 1714 lbs. PRICE COMPLETE $10.00. 


If you cannot procure this tool from your Hardware 
» we will, upon receipt of price, send same, ez- 
Dressage prepaid, to any part of the United States. 





New Britain, Conn. U.S.A. 





A tool for Pattern Makers—Carpenters— 
Cabinet Makers—in fact, for any work- 
ers in wood who have nice fitting to do. 


The Plane mcves in a run-way, insuring absolutely the 
Can be adjusted to plane at any angle between zero 
Cutter can be set to give any draft desired to a pattern. 


Special circular containing full description upon request. 
Base 22 in. long—Plane 15 in. long—cutter 234 in. wide— 


STANLEY RuLe & Lever Co. 
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Yours for 
the asking! 


Every Electrician, 
Lineman and Elec- 
trical mechanic DP 
interested in good f f 
tools should cer- | 
tainly have our f 
latest catalog. y- 


Write for Electrical 


Te! Dealers tak- 

Here’s a Handy Outfit — yee — 
KLEIN’S POCKET TOOLKIT their window 

NS hs ia ai displays and 
handling 
me pliers should 
i have one of 
our hand- 
some display 
boards. 


FF yer 








Contains 8 Quality Tools 


MATHIAS KLEIN & SONS, Mfrs. 
Canal Sta. 3, Chicago, III. 














Make a racer out of your 
Row. Boat or Canoe 


Attach the speedy little Wisconsin Junior to 
your boat—add a new thrill to your vacation 
this year, Low priced, dependable. Delivers power 
to propeller direct, without loss. Has self-locking til- 
ler that holds boatinto course you set, by simple turn of 
wrist—you can get this wonderful convenience onlyona 


ae = 
A consin 
FOX) Detachable Motor 
J w Row Boat 
Backed by 14 years’ marine motor experience _ ak 
All parts standardized—Wisconsin Water- . z 
roof Reversible High-Tension Magneto a 
Reeses hot spark at all speeds ; Wisconsin 
Watercooled Silencer—noiseless running, 
no loss of power. Patented Adjuster 
at top enables you to set angle without 
dabbling in water. 
Thousands in use 


Fits any sized or shaped boat. Economical, 
nothing to get out of. order, teed. 




































you'll get 
rvice for your money i 
it’s a Wisconsin. Write for catalog Q. 
WISCONSIN MACHINERY & MFG. CO. 
Dept.A MILWA . WIS. 


Makers of marine motors for 14 years sin 
Exhibiting at Panama-Pacific fe Junior 
xposition 


Row boat motor agents wanted 
Hustlers wanted to demonstrate and take 
orders for Wisconsins. Good profit, easy 
seller. We help you. Write or wire for 
agency, as they are being snapped up quick. 
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FIincnKh’s 


‘DETROIT-SPECIAL” 


OVERALLS 





They Wear Like a Pigs Nose 





Your work will be better 
done and your clothes will 
be kept spick and span in 
the ‘‘Pig’s Nose” garments 


Fit-Wear-Comfort 
Dependability 


Overalls and Jackets . . 
Combination Suits .. 


$1.50 
- $2.50 


Ask your dealer 
or write us today 


W. M. Finck & Company 


1161 Gratiot Avenue 
Detroit, Michigan 
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GENUINE 


ARMSTRONG STOCKS & DIES 


FOR THREADING PIPE OR ROD 
PIPE CUTTERS 
MALLEABLE IRON HINGED PIPE VISES 


Manufactured by 


THE ARMSTRONG M’F’G CO, 


337 Knowlton St. Bridgeport, Conn, 








ASK FOR CATALOGUE 

















TOOL CASES sitar 








iC lechanics’ High Grade Too! 
= be Fa ner St.. Dayton. Ob bic 





Safeguard a e 


your expensive tools. 
Keep them secure— 
free from rust, bangs 
and knocks in a 


UNION 


TOOL CHEST 
Assures a place for every tool. Check 
up every night and know instantly 
whether any tool. is missing. 

Write for Catalog and Prices 
If we have no dealer near vou, get our special offer. 


UNION TOOL CHEST WORKS, rochester, N.Y. 
GEARS 4% 



















SMALL 


The most accurate made and prices 


reasonable. We carry a complete 
line of gears in mage for immediate 
shipment. Can also quote on special 
gears of all kinds. Send us:your in 
quiries. Write for catalogue. 


CHICAGO | - OCK GEAR WORKS 
18 So. Fi Chicago 








With Compass the New The AMERICAN COMBINED LEVEL AND GRADE FINDER 


Most a. Durable and Convenient Instrument Made for All Mechanics, Engineers and Farmers 











as they are used largely for le laying Drain Pipes, Irrigating, etc. 

At one glance you can get the true slant on any line or grade either in degrees, itches 
or percentage, or all at the same time, and will at once give the exact distance needed 
to plumb up to a true level. 
of instrument with points on dial will give 3 grades for leveling. 
recess shown in cut is well worth the low price of the instrument. 

for circular and Large Booklet of Testimonials. 
Pine. DWARD with privilege of taking Agency. 


DWARD HELB, Mfr., Box 230, RAILROAD, PENNA. 


The additional spirit level glass now placed in middle 
The longitudinal 
Write AT ONCE 
ae ery Price given to 





the famous 
“Yankee” 
tools for 
boring in 
wood. drill- 


“YANKEE™ 





Inake 





TOOLS 


fits for you. 








Bette Mechanica 


Write us for ** ‘Yankee’ Tool Book,’* showing all the 
** Yankee” woed- and metal-boring and screw-driving tools 


OOLS 





No. 50. Uses straight shank drills */1, or less, and 
speedily gets through light metals, tile, wood. Driver 


stroke 8%”, drill cutting continuously up and down. 
“ YANKEE” Reciprocating Drill No. 50. Price, $2.50 





Your dealer can supply you 


NORTH BROS. MFG. CO., Philadelphia 
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4 2 H-P, no gy 3 HP, aa 
. 4 H-P, $64.75; 6 H-P, $89.90; 

ED.H WITTE 8 H-P, $129.80. 
il Write for Prices on 12, 16 and 22 HP. 
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WES 

—and write for | === ws n—, 
90-Day Trial Offer on | =2=2|__. TELEGRAM 
any size Engine: 2, By | servo we ne sw com, 7m ano na es. suasas coy “eT Hy 
4, 6, 8, 12,16 or 22 H-P. CHICAGO ILLINOIS HI | 


Before you buy any engine WITTE ENGINE WORKS KANSAS CITY MISSOURI 
: tenga. CLOSED CONTRACT POR THAT MATERIAL. GREATEST BUY I | 


at any price get Our COM- | EVER MADE BUT CASH AND BIG ORDERS TALK. RUSH OUT ADs. 



























































TIS WILL MAKE WITTE ENGINES THE LOWEST PRICED ENCINES 
plete price list on all styles ON TEE MARKET AND A BETTER BUY THAN ENGINES AT DOUBLE | 
a RICE. PUT 

Kerosene, Distillate, Gas, AS I DON'T BELIEVE WE CAN HOLD DOWN | THESE PRICES LONG. 1} | 
Naphtha. Ete. DO YOUR VERY BEST TO GET FOLKS TO WRITE US. IP PEOPLE 
’ COULD ONLY REALIZE WHAT BARGAINS THESB ARE WE WOULD Hav? 
70 DOUBLE THE SIZE OP THE FACTORY. 
Eb. H. WITTE, - He WITTE 
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—and your wife’s doing splendidly 


thanks to the fine reserve strength we gave her 
beforehand with Malt-Nutrine. And now to 
build her up quickly and to help nature supply 
food for this little one, we will continue the 
same splendid liquid-food-tonic. 


ANHEUSER-BUscp 


e 
SVulune 
REG.U.S.PAT. OFF, CRADE MARK, 
Liquid-Food-Tonic 
is recommended for expectant mothers and for nursing mothers. 


Nourishing and an aid to digestion—it is a great aid in building up 
the convalescent, the weak and the tired. 





There are cheaper preparations calling themselves malt prepara- 
tions—they are beverages, not tonics. Malt-Nutrine is rich in malt 
—that’s we hoes gives it its value to you. Insist. 
All Druggists—Most Grocers 
Malt-Nutrine declared by U.S. Internal Revenue Depart- 


ment to be a pure malt product, not an alcoholic beverage. 
Contains 14.50 per cent malt solids—1!.9 per cent alcohol. 


Interesting Booklet on Request 


Anheuser-Busch St. Louis, U.S. A. 
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Stop! 








You've reached your limit. You can’t expect to step into a 
job that pays a big salary until you’ve prepared yourself for it. 


It’s a serious question, this problem of getting ahead. There is only one 


solution—you must have training; you must be able to do work that others 
can’t do, or your pay will stay on a level with theirs. 


The business of the International Correspondence Schools is to help 
just such men as you to get good positions and hold them. 


Right now over one hundred thousand 


through I. C. S. courses for the bigger 
jobs ahead. Last year nearly five thou- 
sand reported increased pay as the result 
of I.C.S. training. These men got their 
training in spare time and in their own 
homes. 
others they surely cando for you. But you 
must make a start—the same start that 
they made—and the way has been made 
easy foryou. Markand mail this coupon. 


I. C. S., Box 5722, Scranton, Pa. ’ 





Reports on 27,000 typical I. C. S. students show 
14,990 now receiving $1500 a year or more; 2451 
receiving $2500 or more; 413 receiving $5000 or 
more; 20 receiving $10,000 or more; and 8 with 
anaual incomes of $25,000 or more. 


WHAT OTHERS HAVE DONE YOU CAN DO 











ee 


What the I. C. S. have done for | 
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ambitious men are preparing themselves | INTERNATIONAL CORRESPONDENCE SCHOOLS 


Box 5722, SCRANTON, PA. 


Explain, without obligating me, how I can 


qualify for the posi- 
k X 


tion, or in the subject, before which I mar ° 


ELECTRICAL ENGINEER 
Electric Lighting 
Electric Car Running 
Electric Wiring 
Telegraph Expert ‘ 
MEOMANICAL ENGINEER | 
Mechanical Draftsman | 
Machine Shop Practice | 

Gas Engineer 

OIVIL ENGINEER 

Surveying and Mapping 

MINE FOREMAN OR ENGINEER 
Metallurgist or Prospector 
STATIONARY ENGINEER 
Marine Engineer 
ARCHITECT 

Contractor and Builder 
Architectural Draftsman 
Concrete Builder 

Structural Engineer 
PLUMBING AND HEATING 
Sheet Metal Worker 
CHEMICAL ENGINEER 


LLCLLL 
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Name 





SALESMANSHIP 
ADVERTISING MAN 
Window Trimmer 
Show Card Writer 
RAILROADER 
ILLUSTRATOR 
DESIGNER 
BOOKKEEPER 
Stenographer and Typist 
Cert. Public Accountant 
Railway Accountant 
Commercial Law 
GOOD ENGLISH 
Teacher 

Common School Subjects 
CIVIL SERVICE 

Railway Mail Clerk 
AGRICULTURE 

Textile Overseer or Supt. 
Navigator Spanish 
Poultry Raising Germen 
AUTOMOBILES French 
Auto Repairing Italian 





Occupation 
& Lmployer, 





Street 
and No, 





City. 
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Night or Day, at Work or Play, 
B.V.D. Conserves Your Comfort 


OTHING is so typical of the American “‘level 

head,” as the nation-wide popularity of 

B.V. D. Itisthe Summer Underwear of Efficiency— 

| of the man who conserves his comfort at work or 
at play, just as hé conserves his health—as an asset. 


Loose fitting, light woven B.V.D. 
Underwear starts with the best 
possible fabrics (specially woven 
and tested), continues with the 
best possible workmanship 
(carefully inspected and re- 
inspected), and ends with com- 
plete comfort (fullness of cut, 
balance of drape, correctness of 
fit, durability in wash and wear). 








If it hasn't MADE FOR THE } It isn't 


This Red B. V. D. 
Woven Label ¢ === Underwear 


BEST RETAIL TRADE 
(Trade Mark Reg. U. S. Pat. Off, and Foreign Countries) 


B.V. D. Closed Crotch B.V. D. Coat Cut Under- 
Union Suits (Pat. shirts and Knee Length 
U. S. A.) $1.00 and Drawers, 50c. and 
upward the Suit. upward the Garment. 


The B.V. D. Company, New York. 
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E, should like to continue 

the sale at present prices for 
a year, as we had planned to do. 
But the war has forced up the cost 
of all raw materials so high that the 
publishers can no longer supply sets 
for us to sell at the present price. 
The enormous demand for the new 
Britannica in this convenient, at- 
tractive form, sold under a sweeping 


guarantee for only $1 down and 
small monthly payments, is rapidly 
exhausting the stock on hand which 
was contracted for before the war, 
when costs were so much lower than 
they are now. 

The entire set will be sent to you 
now for a first payment of only $1, 
with our guarantee of “satisfaction 
or your money back.” Order your 


DISTRIBUTORS Sears, Roebuck and Co. CHICAGO 


ar ee et 


[See the next page] 
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The Britannica will cost $11 to $19 more 
after 7.33 o'clock P. M., Saturday, the 17th of June. 


set now at present prices, before the prices go up. The advance is. 


due to circumstances over which we have absolutely no control. 
Paper now costs very much more than it did before the war 
began. Some leathers cost 75 per cent more, and others cannot be 
imported—they are under embargo. So it is with all other items 
in the manufacture of these books. 





Fven before June 17th it will probably be impossible for us to 
supply one or two bindings—those in the most expensive leathers, 
because there is an embargo on these leathers and no more can be 
imported from Great Britain. 


ORDER your set now. You will find an order form 
on the second page following. Fill out and mail to-day. 


‘ki BRITANNICA is a work that you need. The greatest of 


all reference works in this new edition consists of 29 volumes, with 

more than 30,000 pages. They contain 44,000,000 words. The 
41,000 articles are the work of 1500 experts chosen for their supreme fitness 
from every part of the civilized world. There are about 15,000 pictures and 
maps. An index to the whole work with 500,000 entries makes all its wealth 
of information available. 


Now this entire work will be sent you for a first payment of 
only $1. And we guarantee your complete satisfaction. We 
will refund every cent you have paid if you return the books, for 
any reason, within three weeks. 


Sears, Roebuck and Co. 
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The Britannica will cost $11 to $19 more 
after 7.33 o'clock P. M., Saturday, the 17th of June. 
Now you can get the “Handy Volume”’ issue of this great 


work cheaper than it will ever be again. A complete set, in 
any binding, will be sent you for a first payment of only $1. 


HEN we arranged with the publishers of the new Encyclopaedia 
Britannica for the ‘‘Handy Volume’? issue, we contracted for 
some sets printed on standard book paper like that used in school 
books and novels, for the especial use of public libraries and schools. Each 
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to volume weighs a little over 3 pounds, about twice as much as the correspond- 
TS, ing volume on India paper, and is about twice as thick (2%4 inches). We call 
be these sets “Special Economy” sets. 


They cost less because the paper is less expensive than India paper—and 
you benefit by this saving. You can buy the “Special Economy” set—all 
the new Britannica—for $48 cash, that is, $10.88 less than the cash price 
of the cheapest India paper set-—or for $1 down and 17 payments of $3 
monthly—$12 less than the instalment price of the cheapest set on India 
paper. It is only fair to say that 98 per cent of our sales have been of 
sets printed on India paper. 


It is much better to buy this “Special Economy” set of the Britannica 
than not to buy the new Britannica at all. If you have plenty of shelf 
room for these thicker volumes,—if you want your dollars to go just as far as 
possible, buy the “Special Economy”’ set. 







Remember all styles will advance in price on June |7th—this 
“Special Economy” set and each of the India paper sets. The 
order form on the next page shows the present low prices. Fillit in 
and send it to us to-day so that you may benefit by this big bargain. 


Sears, Roebuck and Co. 
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[See guarantee on order form on next page] 
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HE 
NEW 


Encyclopaedia Britannica (corn 


11TH 


“‘Handy Volume’’ issue 


will advance in price—$11 on the cheapest binding, $19 on the 
highest-priced binding and proportionally for other bindings. 


Your order must be postmarked before 7.33 P.M. June 17th, 


if it is to be accepted at the present low prices. 


Don’t wait until the last minute. Order to-day. You run no 
risk, for we guarantee your entire satisfaction or your money back, 


Sign this order form now. 


a. 
ie ‘ ‘ 









Date. 1916 





To SEARS, ROEBUCK and CO., 
Chicago 


Please send me a set of the Encyclopaedia Britannica 
**Handy Volume’’ issue: 

India paper, in style of binding marked with an X at 
the right. or 

Standard book paper, cloth binding, as marked with an 
X at the bottom of column at the right. 

I enclose $1 as first payment and agree to pay balance in 
monthly payments as specified. You are to give me receipt 
when I have paid in full, and then the Encyclopaedia becomes 
my property. You guarantee that I may return the books 
within three weeks if I am not satisfied and you will send 
my money back. ; earn 

I have always been faithful in paying my obligations, and 
am making this statement for the purpose of inducing you 
to grant me this credit and to assure you that you may feel 
safe in trusting me to pay as agreed. 


Name 


Mail it to-day. 
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INDIA PAPER SETS 








CT Cloth—21 payments of $3.00 monthly, 

Total, $64.00. (Cash price, $58.88.) 
Full Brown Sheep, Morocco Grained— 
21 payments of $3.50 monthly. Total, 
$74.50. (Cash price, $68. 54.) 
% Crushed Green Morocco, Levant 
Grained—22 paymentsof $4.00 monthly. 
Total, $89.00. (Cash price, $81.88.) 
Full Crushed Green Morocco, Levant 
Grained—22 paymentsof $4.50 monthly. 
Total, $100.00. (Cash price, $92.00.) 


“SPECIAL ECONOMY” SETS 
(Printed on standard book paper) 
[J Cloth—17 payments of $3.00 monthly. 
Total, $52.00. (Cash price, $48,00.) 


Note: More than 98% of our orders have 
been for sets printed on India paper. 





Post-office 


(Sign your name here plainly and carefully) 
State 





Street and No 





Shipping point, if different from post-office 





I have been located in this town since 









19£ 





My profession, business or occupation is 





NOTE: To pay cash in full, write only your name, address and place books are to be sent; check (to the right) the 
pats you want; and enclose the cash price there listed for that binding. 

All prices are figured so low that shipping charges cannot be prepaid. Boxed for shipment, tl 
ds, and the “Special Economy’’ set about 120 pounds. We have warehouses in 12 cities and will 


weighs! ess than 60 


ship your set from nearest. 


the India paper set ° 
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